aterials 


in Design Engineering 








LEADED COPPER-126 


(Electrical conductivity 98% 1.A.C.S.T ) 
(Relative machinability, 80) 


t 
cut from DOr Ts 
eT ee 


CLIP ASSEMBLY 


jing leaves) 


Machine fill* 


BLOCK 


Cut-off 
Slot 


Grind 
hrs per 100 pcs. 2.641 


TOTAL 
hrs per 100 pcs. 6.951 


$s are assembled, 

led, and pinned on 
viautomatic machine 
1ine does not operate 

ctorily with 

ytic T.P. Copper. 





MACHINING COST COMPARISON 


ELECTROLYTIC T.P. COPPER 


(Electrical conductivity 101% 1.A.C.S.) 
(Relative machinability, 20) 


CLIP ASSEMBLY 


ncluding leaves) 
Hand fill 

Drill 

Tap 


hrs per 100 pcs. 16.838 


BLOCK 

Cut-off 

Slot 

Grind 

hrs per 100 pcs. 


TOTAL 
hrs per 100 pcs. 


+ Average for annealed 
metal—slightly lower in 
hard tempers 








55% SAVING in production time PLUS savings in longer tool life—cutters, 400%—drills, 


Scores of electrical components made by Barkelew 
Electric Mfg. Co., Middletown, Ohio, specialists in the 
anufacture and development of high-capacity switch- 
1g equipment for over 50 years, require high electrical 
conductivity in service and considerable mac hining in 
manufacture. The figures above for a clip assembly 
typily the savings made possible by the use of Ana- 
conda’s high conductivity Leaded Copper-126. Other 
applications include pieces mac hined from bar stock 
‘x 2”. Leaded Copper-126 is available 


%o—taps, 33%. 


in standard mill forms. For more information, see your 
Anaconda representative —or write: Anaconda Ameri- 
can Brass Co., Waterbury 20, Conn. In Canada: Ana- 


conda American Brass Ltd., New Toronto, Ont. 


ELECTRICAL COPPERS 


Anaconda American Brass Company 


For more information, turn to Reader Service Card, circle No. 330 
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ONE-PIECE CONSTRUCTION with MAN-SIZE GRIP 
and a MINIMUM OF METAL 


The handle of this new keyhole saw, by Stanley Works, is de- 
signed for ‘‘heft'’ with a full, man-size grip, exceptional strength 
elite Maleliolis AUB A-TM Muelle lien cle Mm ielertehalle Maelirtialiaitels 
Detail of this unique, improved design is shown in the sec- 
irelal-toMtelulol-Meohmiul-Malelslel(-MelileM olelisMaleihZ-tMolMiil-Mollc(e(-Masltla 


A minimum of secondary operations simplifies production and 


dose Mull hiclailisileMacliin 


.. IT’S DIE CAST WITH 


ae 


"HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


THE NEW JERSEY ZINC COMPANY <4} 


DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY ao RSt MEAD PRODUC 
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Specify: 


BRASS POWDER 
METALLURGY... 


when DESIGNING for 


.  EECURITY 
..-DURABILITY 
..-ECONOMY 


Made to military specifications by Reese Padlock Com- 
pany, this new dead-bolt padlock is built aimost entirely 


of brass powder parts.* 


Designed to take full advantage of powder metal- 


lurgy economies 


.»+Machining Operations Are Practically Eliminated 

. +» Assembly Is Greatly Simplified 

.-- Appearance of the Corrosion Resistant Brass Finish 
Is Further Enhanced By Scratch Brushing 

Where SECURITY and DURABILITY with ECONOMY 

are needed in product assemblies, they can be easily 

achieved by specifying brass powder parts. 


pressed brass 
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160 Front Street, New York 38, N.Y. 


*by REMET, Lancaster, Penna, 
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Needle’s eye reveals relative size of the thermistor, 
a tiny bead of Nickel oxide and other materials, used 
to measure temperatures in and beyond the earth’s 


“Space thermometer” 


Meet the bead thermistor, member of 
a family of electronic devices now going 
into everything from midget radios to 
giant computers and missiles. 

This particular thermistor measures 
temperatures in space — temperatures 
ranging from 572°F all the way down 
to 76° below zero Fahrenheit. 

You can hardly see the bead with 
your naked eye. Although it’s only a 
hundredth of an inch in diameter, and 
the lead wires are a mere thousandth of 
an inch thick, the thermistor is an ex- 
tremely stable and rugged device, ac- 
curate to within a fraction of a degree 
Fahrenheit. 

Made of Nickel oxide and other ma- 
terials, the thermistor is a space-traveler 


in many of today’s missiles and satel- 


dustries, Inc., 


lites. It reliably reports on gradients of 
temperature within the earth’s thin 
atmospheric shield and in outer space. 
At the same time, it helps record the 
the 


temperature changes in missile’s 


skin and its interior. 


What is a thermistor? Its name, which 
comes from THERMal resISTOR, be- 
gins to explain. Temperature changes 
as small as 1/50th of a degree produce 
a measurable change in the electrical 
resistance of the pellet. The resulting 
increase or decrease in circuit current 
can then be used directly, as a signal, 
or can be recorded in the form of tem- 
perature readings. 


Originally developed by Bell Tele- 
phone Laboratories for communications 


equipment, thermistors are now widely 


thin envelope of atmosphere. Made by Gulton In- 
the thermistor now 
than a dozen different missiles and satellites. 


goes thru needle’s eye 


serves in more 


used where a tiny, precise, and dependa 
ble thermometer is needed: in medical 
research, in over-load switches to pro- 
tect electric motors, and in shipment of 


perishable foodstuffs, for example. 


The role of Nickel in the thermistor is 
only one example of the remarkable 
versatility of this element. 

and 


Nickel 


Nickel compounds whenever you are 


Be sure to investigate 
faced with a problem calling for unusual 
electrical or electronic properties...in 
fact, for any unusual metal problem 
And 
technical data to help you solve you 


don’t hesitate to call on us for 


material-selection problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
4 


67 Wall Street New York 5, N.Y 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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IN MATERIALS 


... AT A GLANCE 


Titanium diboride shapes of unprecedented size, strength and purity are being turned 
out by a new process, details of which have not been revealed. Cylinders 14 in. in dia, 
10 in. long and weighing 260 lb have been produced. Titanium diboride is said to main- 
tain a flexural strength of 35,000 psi over the temperature range 77 to 3600 F, making 
it the strongest material known at these elevated temperatures. (More details in a 
forthcoming issue.) 


Source: National Carbon Co., Div. of Union Carbide Cory 270 Park Ave., New York 17 


Water soluble baking finishes containing a new thermosetting resin are said to 
have excellent resistance te water at 100 F, good impact resistance, and excellent 
freeze-thaw stability. The water soluble resin has good adhesion and is easy to 
formulate. 


Source: Cargill, Inc., 200 Grain “xchange, Minneapolis, Minn. 


Steel tubing in a wide range of sizes is being turned out by a new centrifugal 
casting method in which ceramic-lined metal flasks are used for casting. The 
producer says outside diameters of tubes can range from 2.25 to 50 in., and wall 
thicknesses from 0.25 to 8 in. The cast steel tubes are said to be free of imperfec- 
tions such as hot tears and cracks. 


Source American Cast Iron Pipe Co., P. O. Box 2603, Birmingham 


Metal surfaces that are normally resistant to fluxing can now be soldered effec- 
tively by using a new liquid rosin flux. The flux is especially useful for dip soldering 
printed circuits. It can be used with brass, bronze, cadmium plate, copper, silver 
and tinplate. 

Source Alpha Metals, Inc., 56 Water St., J« 


An improved vinyl! chloride resin has been tailored for heavy-gage sheeting such as 
swimming pool liners. The developer says the resin absorbs large amounts of plas- 
ticizers, forming a dry, free-flowing mixture. The resin can be preblended at room 
temperature. It has good calendering properties and is free from gel particles. 


Source: Goodyear Tire & Rubber Co., Chem 1D Akron 16, Ohio 


A new self-extinguishing grade of styrene sheet is expected to compete with 
vinyl and acrylic sheeting for lighting applications. Reason: color stability and light 
transmission characteristics of the medium impact sheet are said to be far superior 
to those of vinyl sheet. And in break resistance the material is comparable to viny] 
and better than acrylic. Tests show the new styrene sheet is color stable up to 
50,000 lighting hours under fluorescent lamps; in contrast, vinyl sheet discolors 


quite rapidly. 
Source: Sheffield Plastics, Inc., Sheffield, Mass 


A multi-layer coating of chromium, silicon and rhodium has been used effec- 


tively to protect tungsten wires against oxidation at temperatures up to 3000 F. The 
coating is still under development and is effective only for periods up to 20 min. But 
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tests show that improved protection is possible if there is complete diffusion alloy- 


ing and bonding of the coating. 
Source Rpt. No. PB 161736, Office of Techr 


Less costly rigid urethane foams of the polyester type can be obtained by sub- 
stituting wood flour for some of the polyester resin in the foaming system. Wood 
flour costs only 2¢ per lb. Preliminary work shows that wood flour reacts with 
isocyanates in the foaming system and actually becomes an integral part of the 
polymer chain. Foamed-in-place wood flour-urethane combinations are promising 
for thermal and acoustical insulations, and for packaging materials. 


\ \ | K ( N Me 


Two improved metals for automotive applications have been introduced recently. 
One metal is a bright annealed stainless steel strip said to have a mirror-like finish 
and better corrosion resistance than strip now used. It is available in tonnag« 
quantities in the types and sizes most used by auto manufacturers. The other metal 
is a new brass designed for automobile radiator tanks. It is said to have 53% greater 
vield strength, 15‘c greater tensile strength and 35° greater fatigue strength than 


conventional radiator brasses. 


trend toward use of aluminum in piston engines (M/DE, Nov ‘60, p 147) 
may be accelerated by the development of modified aluminum—21% silicon alloys 
with ultimate tensile strengths approaching 50,000 psi. Alloys of similar composition 
have been used in Europe for some time, but have poor foundry characteristics, 
cxcessive variations in properties and poor machinability. The modified alloys are 
said to overcome all these drawbacks with the added advantage that they have the 


finest possible microstructure. 


Kes 


Better looking and longer lasting electroplates are said to result from a new 
semibright nickel plating process. A big advantage is that the plating bath is fre 
from breakdown products. The method involve: the use of two addition agents, 
which, when combined, promote plate uniformity znd consistency on uneven surfaces 


of formed metal parts. 


G 


Synthetic rubber foam, although still under development, may eventually compete 
with natural and other types of foams for a variety of industrial and consume! 
applications. The new material is made by what is described as a “‘cheap and fast” 
method: polyvinyl methylether causes tiny, solid rubber particles in synthetic rubbei 


latex to cluster or agglomerate into larger particles. 
I | } N | - Ru ‘ Cs 


Chen \ 


A new methyl! methacrylate monomer has been designed specifically for use in 
indoor and outdoor signs, and in lighting fixtures. Sheeting cast from the monomer 
ll kinds of weather and will not yellow. 


Nemours & Co., ly Polychemicals Dept Wilmington 98, Del 


is impervious to a 
I I i'Pont de 


Turn to page 9 for more “What’s New in Materials” 
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Another new development using 


B.EGoodrich Chemical :« =a: 


ot etd 19% iit a / 

IEF thn, a ie f 
ULOK Brand Cube-Type Filters, developed by Union Carbide Development Company, a Division of Union Carbide Corporation, New York, N. Y., 
offer the face area of a 30” x 30’ air filter in the frontal area of a standard size filter, 20’' x 20’’. Non-woven material is Dynel modacrylic fiber bound 
with Geon vinyl latex by Fiber Bond Corporation, Chicago, Illinois. B. F.Goodrich Chemical Company supplies the Geon vinyl latex. 


New, cube-shaped air filters 
use non-woven made with Geon 


The unusual shape of this new re- 
placement air filter is planned to 
take advantage of a fibrous filter 
medium of uniform density—a non- 
woven construction made with Geon 
vinyl latex as a binder. The cube 
shape presents more filtering surface 
to the air stream, providing far 
higher efficiency over far longer life. 

The filter design demonstrates 
how the unusual balanced physical 
properties of Geon latex as a binder 
can pay off. Geon is responsible for 


B.EGoodrich 


the resilience and strength in the 
batt, allowing the material to be cut, 
sewed, and formed into the required 
shape while still maintaining its 
2” loft. 

Here’s another example of the way 
that versatile Geon vinyl can help 
to improve a product or open new 
markets. For more information about 
Geon and the many different ways 
you can use it, write Dept. GV-6, 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 


Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


wa, 
°. 
* o 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 


For more information, turn to Reader Service card, circle No. 368 
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GET 

THE 
SCOOP 

ON 
CELLULAR 
RUBBER 


This 28-page B.F.Goodrich booklet is filled with information on properties, test data on BFG 
cellular rubber. Tells how to use this versatile material for insulation, sealing, cushioning, 
flotation, shock absorption, vibration dampening. Send request on your company letterhead. 
The B.F.Goodrich Company, 121 Derby Place, Shelton, Connecticut. 


B.EGoodrich 


INDUSTRIAL CELLULAR MATERIALS BY 





For more information, turn to Reader Service card, circle No. 369 
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Die cast engine block. It contains 53 lb of aluminum and 14 lb of cast- 


in iron liners. 


draulic cylinders and mechanical 
locks for the large side cores of 
the die. An example of the high 


2000-ton casting machine used to die cast aluminum engine blocks. 
pressures developed by the _ in- 


jected metal: pressure against one 
of the large side cores is 3.3 mil- 
lion pounds. 

s 7 Iron liners centrifugally cast 
Aluminum Engine Block Dry, cast-in cylinder liners 
have replaced wet, set-in sleeves 
. in the new block. The cast iron 
Die Cast for Rambler liners are centrifugally cast and 
are chemically and mechanically 
bonded to the aluminum in the 
@ Aluminum engine blocks are Are Next?” which appeared in block casting operation. Their 
being successfully die cast for M/DE last month. extra hardness plus lower cylin 
American Motors Corp.’s Ram- Block is one-shot casting der wall temperatures give them 
bler. They are the first die cast The engine blocks are produced better durability and _ longer 
blocks used in an American auto- on special 2,000-ton die casting operating life than those of co1 

mobile engine. machines. Liners and camshaft responding gray iron engines. 
The six-cylinder, in-line block bores are incorporated in the In addition, the camshaft bores 
weighs 67 lb—53 |b of aluminum single operation have been cast with loose pieces 
and 14 lb of cast iron cylinder The 65 lb of molten aluminum This has been considered unde- 
liners. This is 80 lb lighter than silicon alloy required for one sirable in the past because hand 
the previous cast iron blocks, “shot” in making the engine placing the pieces slows produc 
according to Doehler-Jarvis Div. block is poured into the machine’s tion. This handicap was over 
of National Lead Co., producers hot sleeve from an automatic ladle come by equipping the die castin 
of the castings. and is injected into the die in 0.3 machine with an automatic load 
Other developments in alumi sec under 8,000 psi pressure. The ing and unloading device which 
num engines were discussed in dies are locked against this high puts loose pieces and the six liner 
“Automobiles: What Materials injection pressure by large hy- inserts into the die automatically. 
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New Synthetic Fiber Papers 
for Electrical Uses 


offer economy and good resistance to heat and chemicals. 
An all-acrylic paper is available now ... better types are on the way. 


by R. C. Berry, G. R. Traut and N. L. Greenman, Rogers Corp. 
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acrylic fiber paper-acrylic resin binder 
compared with aging of rag fiber paper and polyester film. 
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@ Synthetic fiber have 
mechanical properties similar to 
those of rag fiber insulation 
papers, but can provide substan- 
tially superior chemical resist- 
ance, thermal stability and die- 
lectric strength. One type, an all- 
acrylic system now available in 
pilot plant production, is suitable 
for 130 C (265 F) other 
types under development appear 
suitable for 155 C (311 F) service. 

Benefits that synthetic fiber 
papers offer over insulating fab- 


papers 


uses, 


rics include: 

1. Economy—tThe papermaking 
process is inherently a high pro 
Adapted from a presented at the 
National Insulation Conference, Dec 
Chicago 


paper 


TABLE 1—COMPARATIVE PROPERTIES 
OF ALL-ACRYLIC PAPER INSULATION 





Acrylic 
Paper 
with 


Polyester Acrylic 
Film Binder 


0.010 


Type =» 





0.015 
1.15 


Thickness, in 
Specific Gravity 1.40 
Ten Str (D828), 1000 psi 
Longitudinal 21 10 
Transverse 21 5 
Edge Tear Str (Finch; ' 
T4708), Ib 
Longitudinal 
Transverse 
Internal Tear Str (El- 
mendorf; D689), gm 
Longitudinal 
Transverse 1000 
Dielec Str (D149), v/milf 600 


*TAPPI test method. Others are 


55; 350 26 
75; 300 4) 
240 


365 
2800 


ASTM 


675 
1200 
750 














TABLE 2——PROPERTIES OF EXPERIMENTAL VS COMMERCIAL FLEXIBLE INSULATIONS 





Experimental Commercial—130 C (265 F) 


Designation » : E F 


Mat on 
Polyester Film 


Mat on 


Structure =» impregnated Paper Polyester Film Fabric Fabric Fabric 


Polyester Glass 


Polyester Glass | Glass 


Epoxy 


Fiber =» Polyester 


Acrylic B 


Polyester | Acrylic A | Acrylic B | Epoxy 


Polyester _ Polyester 


Resin Binder > | Epoxy 





INITIAL PROPERTIES 
Thickness, in. 
Ten Str (D828), 1000 psi 
Longitudinal 7.2 9.0 11.6 13.7 10.2 16.6 5.2 4.7 
Transverse 5.6 6.7 8.0 10.7 
Edge Tear Str (Finch; 
T4708), Ib 
Longitudinal 
Transverse 
Dielec Str (D149), 1000 
v/mil 


0.012 0.011 0.008 0.008 0.010 0.010 0.010 0.010 0.013 


EFFECTS OF HEAT AGING 
Flexibility Factor (D1170>) 
after 800 Hr at 
275 F 
320 F 
350 F 
Retention of Ten Str, % 
after 2000 Hr at 
275 F 
320 F 
350 F 
Weight Loss, %, after 2000 
Hr at 
275 F 1.0 3.7 2 1.2 | 
320 F 5.0 18.3 17.5 14 4.7 
350 F 8.5 30 31 15.5 8.4 


»Min. dia. of bend divided by thickness 








*TAPPI test method. D methods are ASTM. 


measured by the Finch method, 
by combining acrylic resin with is inferior to that in both rag 
acrylic fiber by a papermaking paper and polyester film. 

process. The material is presently Thermal stability of the acrylic 
used in large hermetic system is surprisingly good, as 
motors and small 130 C shown in Fig 1. The 
motors. One of the primary bene- system is more stable at each of 
fits the material offers over poly- the three test 
ester film is superior resistance to well as less sensitive to changes in 
hydrolytic degradation. temperature than rag 


duction, low cost process. Conse system, the material is produced 


quently, for given type of 
fiber, producing a paper is usu- 
ally than 
fabric. 

2. Variety of 


freedom in 


any 


less costly weaving a 


some 
thicknesses some acrylic 
Greater selection of 
permits temperatures, as 


where 


thicknesses of papers 


saving in space and cost 


the aging 


thinner materials can be used. 


o Proce ssability 
cuffed 


Paper is 


more easily and formed 


than fabrics 

Smooth, fuzz-free, 
surfaces and cut 
paper make a 
assembly than fabrics, and have 


4. Neatness 
non-abrasive 
edges of neater 
less tendency to damage wire in 
sulation. 

One material available 

At present Rogers Corp. has 
one material available in pilot 
plant quantities. An _ all-acrylic 


Properties of the material are 
compared with those of rag 
paper and polyester film in Table 
1. Note that the mechanical prop- 
erties of the new paper are simi- 
lar to those of the rag paper. 
The acrylic paper, like raz paper, 
has higher resistance to tear 
propagation than polyester film, 
as indicated by Elmendorf tear 
strength. This is important in 
winding _ electrical machinery. 
Initial tear strength of the 


acrylic system, however, as 


paper or polyester film. 
Dielectric strength of 
materials usually improves or re 
unchanged after 
aging. Decreases occur only in 
materials with extremely) 
weight losses on aging, e.g., rag 
paper after 2000 hr at 350 F 
Polyester fiber papers 
are promising 
Because polyester 
substantially higher strength than 
polyester fiber papers 


all three 
heat 


mains 


high 


fibers have 
acrylics, 


have received the most attention 
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for 130 C and 155 C systems. AIl- 
though still 
experimental, they appear promis 
combined with certain 
resin 


these materials are 


when 


ing 
acrylic and epoxy bonding 
systems 

Table 2 compares properties of 
four polyester paper-base systems, 
different 


commercial 


with resin 
with five 


insulation systems. 


combined 

binders, 

130 C 
The 


materials 


experimental paper-base 


mechanical and 
intermediate 
between the 
and the weakest commercial struc 
the 


have 


electrical properties 


those of strongest 


shown On basis of 


tures 


flexibility, re- 
and 


stability, 
tensile strength 
weight the epoxy 
bonded polyester paper (A) offers 
the proper- 
ties. The acrylic-bonded polyester 
paper (C) 
ferior only in its relatively high 
weight 320 and 350 F. 
Effects of aging on the epoxy- 
fiber (A) are 
shown in Fig 2-4, compared with 
three of the better 
130 C insulations. Fig 2a 
the superiority of the epoxy-poly- 


thermal 
tention of 
loss, resin- 


best combination of 


is a close second, in- 
loss at 


polyester paper 
commercial 
shows 


ester in tensile strength retention 
265 F; Fig 


and weight loss at 


New papers can provide thermally stable insulations. 


EFFECTS OF AGING AT... 
275 F 


Ten Str retention 
——— Weight /oss 


Letters designate materials 
sted in Table 2 


og scale), hr 


g Period 


MATERIALS IN 


DESIGN 


f Tensile Strength,% 


Retention 


Aging Period (log scale), hr 
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2b indicates that at 320 F, the 
new material more tensile 
strength, but weight, than 
the acrylic - resin - impregnated 
glass fabric (1); Fig 2C shows A 
and I to be fairly comparable in 
tensile strength loss, and to be 
rivalled in low weight loss only by 
a commercial material (E) con- 
sisting of polyester mat satu- 
rated with epoxy resin and bonded 
to polyester film. 

From these data, we 
that the epoxy resin-polyester 
paper material is satisfactory for 
130 C use and may be capable 
of 155 C service. 

Direction of future work 

The for superior resin 

systems is We 


loses 


less 


believe 


search 


continuing. are 


also studying modification of the 
paper by incorporation of small 


quantities of inorganic fibers to 
improve heat aging properties. 
The purpose of the data given 
in this article is to compare these 
materials with 
insulations 


developmental 
known commercial 
Data 
effects of moisture, 
vibration, and thermal cycling. 
Simulated service tests are now 
being run on four-pole induction 
motors hand-wound with 130 C 
insulated wire. Each of the four 
running coils is insulated with a 
different sheet material, including 
both commercial and 
the newer synthetic fiber papers 
The motors run at ele 
vated temperatures, with periodic 
checks of resistance of each coil 
to ground, until failure. 
For more information, circle No. 600 
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New transistor is just a tiny speck inside the clear quartz tube being heated 


hy the gas flame. 


Oscilloscope trace shows that the 


transistor functions 


perfectly when heated to temperatures at u hich conventional germanium or 


’ 
iicon tran fors fail. 


Silicon Carbide Transistor 
Can Be Used at 600-900 F 


@® A significant advance in the 
production of silicon carbide has 
Westing 
house Electric Corp. to produce 
the first 
operating over 650 F. 


enabled scientists of 


capable of 
Because 


transistor 


of its desirable electrical proper- 
ties at elevated temperatures and 
its high chemical stability, sili- 
con carbide is now one of the 
most promising transistor materi 
als for extremely high tempera- 
ture applications—notably pres- 
ent and future aircraft and space 
vehicle S 
Use over 925 F foreseen 
Present-day transistors manu- 
germanium and 
tempera- 


factured from 
silicon can operate at 
tures no higher than about 200 F 
(germanium) to 400 F (silicon). 
tests show 


However, laboratory 


that the new silicon carbide tran 


sistor (which is still in the de- 
stage) is effective up 
to 670 F. The transistor has a 


velopment 


power gain of about 60 at room 
temperature and this ability to 
amplify continues as the tempera- 
ture is raised up to 670 F. With 
further development, scientists ex 
pect that the silicon carbide tran- 
sistor can be used at higher than 
925 F. 
Operating principle differs 

The new silicon carbide tran- 
sistor is a unipolar transistor and 
differs in principle 
from the bipolar germanium and 
types. A bipolar tran- 
sistor regulates the flow of cur- 


operating 
silicon 


rent by the injection of electric 
charge carriers across a junction 
built into the semiconductor ma- 
terial. The 
on the other hand, acts more like 


unipolar transistor, 


Channel, n- type high resistivity 


Source and drain 
contacts, n-type \ 
V4 


r , 3 7 : 7 
a meamammamrert 
CLL LLL Lh hhh) 





Gate contact, p-type 
Diffused aluminum skin, p-type 


Cross section of SiC transistor. 
Electrolytic etching is used to expose 
n-type region for source and drain 
contacts. These two contacts are 
made by alloying n-type silicon to 
n-type material exposed in etch pits. 
Gate contact is made by alloying 
p ty pe silicon to diffused p-sury} ace. 


a valve which opens or closes to 

regulate electron flow across the 

junction, 

How it is made 
Development of the 

transistor was 


unipolar 
silicon carbide 
made possible through two im- 
portant advances: the _ recent 
availability of 


exceptional 


carbide 
purity, 


silicon 
crystals of 
and the perfection of techniques 
to form the semiconductor junc- 
tion in the material, i.e., the de- 
velopment of ways to clean, etch, 
solder and otherwise handle the 
inert silicon carbide crystals. 

The silicon carbide transistor is 
made from crystals about 2 mils 
thick. These crystals have an im- 
purity content of less than one 
part in 10 million. The semicon- 
ductor junction is built into the 
material by exposing it to vapor- 
ized aluminum at 3900 F. At 
this temperature the aluminum 
atoms diffuse into the silicon car- 
bide, changing its electrical be- 
havior from n-type to p-type. The 
junction is formed where the two 
meet, and the diffusion 
process is controlled to within a 
few millionths of an inch. 


types 


To construct the input and out- 
put terminals of the transistor, 
the wafer is etched at two points 
until the junction within the body 
of the crystal is reached. Elec- 
trical connections at these two 
points and to the body of the 
wafer complete the transistor. A 
typical finished transistor is 
about 80 mils long and 40 mils 
wide, and the “working” area of 


the crystal surface is smaller 
than the head of a pin 


For more information, circle No. 601 
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First Data on High Modulus Glass 


@ The bar charts show the first form of 181-style cloth is highly junction with an A-1100 finis! 
available data on the performance dependent on the resin-finish com (acidified to pH 6) provided best 
of the new high modulus glass bination used. WADD found that performance. In addition to its 
fiber (see M/DE, Aug ’60, p 133 an epoxy resin system (Epon 828 good adhesion, the resin’s ductil 
in reinforced plastics laminates with CL curing agent) in con ity is sufficient to permit deform 
When optimum resin-finish sys 

tems are used the new reinforce 


, . ‘ 
ment provides higher strengths HMere’s how laminates compare in... 
than conventional E glass and it 
creases modulus about 25 to 45‘ Strength 
In filament form, the new fiber 
has a modulus of about 17 million 
psi, compared with 11 million psi 
for conventional E glass. Tensile 
strength is equivalent to that of ’ MY -3/-A reinforcement (26% resin 
| E glass reinforcement (22% resin) 


| Compression Tension 


E glass 

The new fibers are drawn from 
a beryllia-containing glass devel 
oped by Owens-Corning Fiber 
glas, Inc. under contract to Ma- 
terials Central, Wright Air De 
velopment Div (Air Force 
Designated YM-31-A, the fibers 
are now in pilot plant production 
According to W M Keller ol 


Owens-Corning, modest 








nvel 
nve 


] 
tories of singles, and 8, 12, and 



































20-end rovings with 801 sizing 
are stocked in its regional ware Boil yy 500 Boil inH.0 300 F 
nouses at an introductory price of » 
S65 pe r lb 
The accompanying data, as well 
nformation on fabrication and 
of the material were Compressior 
in October at a Ssympo , 
High Modulus Glas 
Structural Plastics, 
the Plastics Branch, 
Nonn hic Materials Labora 
tory, Materials Central, WADD 
Properties of laminates 
Although most initial work 
high modulus glass reinforcement 
in filament wound reinforced 
pi property data presented 
by G.P. Peterson of WADD de 
scribed its use in epoxy laminate 
reinforced with 181 style cloth 


Effect resin and weave 





























\ccording to Peterson, the pei 7 ' Z 
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nce of laminates made with sHr 30Da $5Hrat ] aHr 30 Do 
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Fibers for Reinforced Plastics 


ation of yarns in the reinforce- 
ment to absorb applied loads. 
The form of reinforcement has 


a decided effect on strengths ob- 


tainable with YM-31-A. Since the 


Specific strength 


new fiber is stiffer than E glass, 
Peterson concludes that yarn con- 
strainment plays an important 
part in determining the strength 
of laminates made with glass. For 
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Source: WADD TR 60-735, 


Boil in H,0 


example, plain weave fabrics such 
as 128-style impose more 
straint on woven yarns, and thus 
produce lower strengths than an 
8-harness satin weave (181-style). 
Use of a crow foot satin weave 
(148-style) or parallel strand re- 
inforcement, which results’ in 
even less constraint, produces 
even higher strengths. 

Mechanical strength—The com- 
parative data in the bar charts 
derived from 181 cloth- 
epoxy laminates press-cured at 
80 psi for 1 hr at 250 F, then 
post-cured 1 hr at 375 F. Note 
the excellent strength and modu- 
lus values displayed by the YM- 
31-A laminates for virtually every 
test condition evaluated, particu- 
larly flexural and 
strengths. The most severe losses 
occurred in compressive strength 
after the 2-hr boil and in the 
strength properties obtained at 
300 F after % hr at 300 F. But 
the moduli were affected much 
less than the strengths. 

Strength and modulus per unit 
weight, or specific strength and 
modulus, are of critical im- 
portance in aircraft or space ve- 
hicle design. The YM-31-A fiber 
has a higher specific gravity than 
E glass, i.e., 2.89 vs 2.58. In the 
specimens tested, according to 
Peterson, average densities of the 
laminates were 0.0729 lb per cu 
in. for those using YM-31-A; 
0.0686 Ib per cu in. for those 
using E glass. 

This weight of the 
high modulus fiber laminates re- 
duces their margin of superiority 
somewhat on a strength-to-weight 
however, as the last two 
bar charts show, the YM-31-A re- 
inforcement still offers a con- 
siderable advantage. 

Electrical properties — Elec- 
trical tests on both all-glass pat- 
and glass-reinforced epoxy 


con- 


were 


compressive 


increased 


basis; 


ties 
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Metallurgical Phenomena ...and the metals to cope with them. 


These are the stock-in-trade of the Lukens Application Engineer—whether the problem be 
one of pressure (symbolized above) or corrosion or abrasive impact or structural stress or 
high and low temperature. Investigation of the best steels for “problem” applications has 
been carried on for years by the Lukens Application Research team. We would welcome the 
opportunity to contribute the results of this research to your own design knowledge. Please 
contact us in your early design stages. Call collect : John D. Heffernan, Manager of Application 


Engineering, Extension 422, Lukens Steel Company, Coatesville, Pennsylvania. Or write: 


D-120 Services Building. 


Oo HELPING INDUSTRY CHOOSE STEELS THAT FIT THE JOB 


For more information, turn to Reader Service card, circle No. 392 
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laminates conducted for 
WADD by Massachusetts Insti- 
tute of Technology. According to 
Peterson, electrical properties of 
YM-31-A are only slightly in- 
ferior to those of E glass at tem- 
peratures ranging up to 300 F 
(dielectric constant for YM-31-A 
laminates was 


were 


about 5.5; loss 
tangent was 0.0154 to 0.0270 over 
78 to 


75 


) 


a temperature range of 
300 F). At temperatures of 5 
to 950 F, tests of bulk YM-31-A 
that 


properties change so rapidly that 


glass_ indicate electrical 


the material would be unsatisfac- 
tory for precision radar guidance 
further 


applications. However, 


data must be developed. 


Toxicity discussed 

Toxicological problems that 
could arise during fabrication of 
laminates with this beryllia-con- 
taining glass were discussed at 
some length by L.J. Schafer and 
Dr. L.H. Miller of Kettering 
Laboratory. Extensive tests were 
carried out to determine concen- 
tration of beryllium compounds in 
the air during various operations 
involving YM-31-A. Operations 
studied included research investi- 
gations, forming the fibers, mold- 
ing the laminate, and sawing and 
sanding the cured laminate. 

The glass cullets from which 
the fibers averaged 
about 8% 
lium, The beryllium was present 


made 
beryllia, or 2.9% beryl- 


were 


in the glass in the form of bery!- 
lium silicate. 

Schafer and Miller pointed out 
that “any potentially harmful ma- 
terial can be handled and proc 
essed safely and without appre- 
hension provided proper industri- 
al hygiene and medical control 
practices are maintained.” Appar- 
ently they concluded that possible 
hazards in handling this high 
modulus were _ relatively 
small. they recom- 
mended certain specific conditions 
which should be met in plants and 
by workers handling the material. 
Owens-Corning requires custom- 
sign forms to 
help ensure that such conditions 
will be met. 


glass 
However, 


ers to “release” 


For more information, circle No. 602 





Diffusion Coatings Protect 
Metals to 2300 F 


@ Diffusion coatings that increase 
the oxidation resistance of metal 
parts at temperatures to 2300 F 
have been announced by Haynes 
Stellite Co., Div. of Union Carbide 
Corp., Kokomo, Ind. 

Nickel and 


stainless steels and plain carbon 


cobalt-base alloys, 
steels have been coated with excel- 
lent results, it is claimed. Results 
of oxidation tests on two Haynes 
alloys are shown in Table 1. 

Form protective film 

Although Haynes Stellite has 
not presented any detailed infor- 
mation on the nature of the coat- 
ings or the manner in which they 
are applied, several general obser- 
vations can be made: 

1. Coatings are metallurgically 
bonded to the base metal and re- 
sist spalling, chipping and thermal 
shock. The coatings can be applied 
to wrought or cast metals. 

2. Thickness of coating ranges 
from 0.001 to 0.006 in. Dimen- 
changes in the part are 
thickness usually in- 


sional 
negligible; 


about one-half of the 
Internal 


creases by 
final coating thickness. 
holes and recesses can be coated 

3. Oxidation 
protected parts increases. Table 1 
shows that parts exhibit a weight 
gain, indicating the formation of 
protective oxide film. 


resistance of the 


an inherent, 
4. As Table 2 shows, parts pro- 
tected with the diffused coating 


TABLE 1—OXIDATION TESTS SHOW 
WEIGHT CHANGES 
(Mg per Sq Cm) 





Dry Air 


Oil Ash 
1800 F 
100 Hr 


Haynes Alloy} 2000 F 2300 F 
a 500 Hr 100 Hr 





713C 
Coated 
Uncoated 


152 
Coated +] 
Uncoated 474.0 Destroved 








“Oxidation was 


*With vanadium pentoxide (V20s) 


sodium sulfate (Na2S0O,) 
iniform on coated 


20 hr 


do not suffer a loss of mechanical 
properties to any serious extent 
Two limitations 
Present equipment 
require that 
than 15 in. by 16 in. by 18 in. 


limitations 
parts be no longer 


Theoretically there is no limita- 
tion on the size of part that can 
be protected. 

Since the diffusion 
carried out at high temperatures 
must 


process 1s 
(unspecified) consideration 
be given to adverse metallurgical 
changes that can occur during 
processing. 
For more information, circle No. 604 
TABLE 2—TENSILE PROPERTIES 


COMPARED FOR COATED AND 
UNCOATED METAL 





Coated Uncoated 





121 (5.9) 
123 (8.0) 
106 (9.7) 
1] (8 5) 
72 (14.0) 


80 123 (8.8) 
120( 134 (7.3) 
1606 108 (10.6) 
1700 $7.3 (20.8) 
1800 64.3 (28 6) 








Haynes Alloy 713C Tensile 


elongations 


Metal i 
strength given in 1000 psi 
n parenthesis given as % in 


DECEMBER, 1960 ¢ 17 





Nickel-Free High Temperature Alloy 


resists sulfur and sulfur-bearing atmospheres 


by D. J. Schmatz 
Scientific Laboratory 


Ford Motor Co 


@ A new group of austenitic iron- 
base developed by the 
Scientific Laboratory, Ford Motor 
Co., contain no chromium or 
nickel, yet have excellent oxida- 
tion resistance and strength from 
room temperature up to 1400 F. 

alumi- 
1% ssili- 


alloys 


analysis: 9% 
num, manganese, 
con and 1% carbon. 

Mechanical Tests 
at room temperature and 1200 F 
show that the mechanical proper 
ties of the typical analysis men 
tioned are considerably higher 
than those of type 304 stainless 
steel. As Table 1 indicates, the 
new alloys have 70,000 psi yield 
strength at room temperature, 
compared to 35,000 psi for type 
304 stainless steel. At 1200 F the 
difference is still more marked: 
68,000 vs 12,000 psi. 


A typical 


2 
30% 


properties 


Ductility is adequate for form 
ing operations although the 


higher yield strength requires 


higher working forces during 


TABLE 1—STRENGTH COMPARISON 





Yid Str 
1000 psi 


Ten Str 


Elong 
1000 psi y 


Alloy 
+ 


) Al-30 Mn 
et 
304 Stainless 








TABLE 2—THERMAL-MECHANICAL 
TREATMENTS FOR NEW ALLOY 





Yid Str, | Elong 


1000 psi 


Treatment Ten Str, 
+ 1000 psi 





Anneal 120 10 70 
Age 1100 F 165 150 25 
Anneal, CR 60% 275 270 ] 
CR, Age 1100 F 300 290 l 
CR, Age 1350 F 165 120 29 








forming. The higher yield, plus 
the increased work hardening 
that occurs, necessitates interme- 
diate anneals during forming. 
These disadvantages are some- 
what offset by the increased 
strength obtainable by cold work- 
ing, 

A combination of cold working 
and aging can be used to obtain 
optimum strength in these alloys, 
as shown in Table 2. Note that 
cold rolling plus aging at 1100 F 
results in a 290,000 psi yield. 
When ductility is too low to meet 
requirements, the alloy 
can be overaged (at 1350 F, for 
example) to increase ductility at 
the expense of yield and ultimate 


service 


strength 
Oxidation and corrosion resist 


ance—Oxidation resistance of the 


new alloys is adequate to 1400 F. 
Oxidizing specimens at 1400 F 
for 100 hr resulted in a weight 
increase of 0.30 mg per sq cm. 
An additional 100 hr increased 
the weight gain to 0.35 mg per 
sq cm, indicating that the oxida- 
tion rate decreases rapidly after 
an initial film develops. 

Although commercial stainless 
steels are somewhat superior in 
elevated temperature oxidation re- 
sistance, the new alloys are su- 
perior in resistance to sulfur and 
sulfur-bearing atmospheres. at 
elevated temperatures. Tests on 
welded tubing conducted at Aero- 
jet-General Nucleonics Co. indi- 
cated that the alloys were two to 
three times more resistant than 
18-8 sulfur- 
bearing atmospheres. 


stainless steels to 


Glass-Base Laminate 


laminate 
designed for Class H 
equipment. It 
heat 


electrical 


A new silicone-glass 
has been 
(360 F) 


is said to have good 


electrical 
resis 
tance, excellent 
ties, high impact strength and low 


proper 


moisture absorption. The laminate 
180 sec, 
temperatures up 


has an are resistance of 
and withstands 
to 390 F. 

The material is known as Lami 


coid Grade No. 4053-3, and is 


Mica Insulator 
Div., Minnesota Mining & Mfg 
Co., Schenectady 1, N. Y. It is 
made with a continuous filament, 


available from 


coarse weave glass cloth. 

The laminate is supplied in 
thicknesses from 1/32 to % in, in 
36 x 42-in. sizes, and in 
thicknesses from *% to 2 in. in 
18 x 36-in. sheet sizes. It 
for $4.00 per lb in thicknesses of 


sheet 


sells 


0.050 in. and over. 


For more information, circle No. 605 





Chromate coatings 

Silicone rubber tapes 
TFE-coated wire cloth 
Low carbon die steel. 


Epoxy laminate for 
printed circuits 

Two new metal tubes 

New type of glass 


Solid film lubricants 

Fiberglass panels 

Electrodes for welding 
aluminum, alloy steel. 





MORE WHAT’S NEW IN MATERIALS 


159 Improved paints 

160 Two-part epoxy paste 
160 Stainless steel strip 
160 is extremely flat. 


New thermoelectric 

Three felt tapes.... 

Synthetic mica paper 
useful up to 1800 F 


Process primes, seals 

magnesium castings 
Solid urethane parts 
Other news 





Viscosity in Centipoises (@77°F) 
EPOTUF 
RESIN 500 1000 2000 4000 8000 16,000 32,000 64,000 126,000 
TE 
— 4 30 = 
Sen 
6160 
aE a 
6130/6140 
| AMER Fe 
6131 


ee ee 
Re 0h eae a 


aK ae 
6140/6130 /6140 blends} 
TE PRE EEE 


a | Flexibilized EPOTUF 
EPOTUFs EPOTUFs Biends 


For more information, turn to Reader Service card, circle No. 420 
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QUALITY CONTROLLED STAMPINGS 


COPPER 

BRASS 
ALUMINUM 
MONEL 
STAINLESS 
HIGH CARBON 
ALLOY STEELS 


Write for free brochure— 


FLOAT & MANUFACTURING CO. 


2271 Smead Avenue . Tolede 6, Ohie 


ESTABLISHED 924 











For more information, turn to Reader Service card, circle No. 419 


This new Super Satellite rotar 
diazo printer is acclaimed by draftsmen as the 
fastest_white-printer in the low price field. Made 
by Grico, Inc., of Cuyahoga Falls, Ohio, its 
feedboard (A) and paper guide (B) are 
aluminum, extruded, polished and anodized 
by General Extrusions, Inc. 


GENERAL EXTRUSIONS, INC 
4040 Lake Park Road 
Phone STerling 8-968! 
Youngstown, Ohio 
Sales Offices ot St. Louis, Pittsburgh, 
Chicago, Cincinnati, Cleveland 
and Chattanooga 


For more information, turn to Reader Service card, circle No. 366 
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Materials Age issue 


To the Editor: 

. .. The content of this report (“The Challenge 
of the Materials Age,” M/DE, Sept ’60, pp 123-174) 
was quite interesting to me because I have a class 
in Engineering Materials this quarter (approxi- 
mately 100 students) and I plan to use some of this 
report to supplement the regular text. What would 
it cost to obtain 100 or more copies... ? 

L. E. STEINER 
Assistant Professor 
Milwaukee School of Engineering 
Milwaukee, Wis. 
To the Editor: 

... It appears to be a very thorough and helpful 

study on this subject... 
F. S. CORNELL 
Executive Vice President 
A. O. Smith Corp. 
Milwaukee, Wis. 
To the Editor: 
I have read it from cover to cover and 
found it most interesting and informative. . 
J. C. MERT2 
Materials Engineer 
Pratt & Whitney Aircraft 
Div. of United Aircraft Corp. 
East Hartford, Conn. 
To the Editor: 

.. . I have found these articles to be interesting 
and well written and, when combined, they constitute 
a comprehensive and informative review of the sub- 
ject of materials... 

BIRNY MASON, JR. 
President 
Union Carbide Corp. 
New York, N. Y. 
To the Editor: 

. .» I must take time to congratulate you on a 

superb job : 
ROBERT N. THURSTON 
Public Relations Manager 
Fabric Research Laboratories 
Dedham, Mass. 
To the Editor: 

. . . I found it very interesting and do feel the 
importance of the materials engineer certainly can- 
not be overemphasized 

HAROLD N. BOGART 
Manufacturing Research Office 
Ford Motor Co. 
Detroit, Mich. 
To the Editor: 

. . . It is certainly comprehensive in its scope 

and covers the field of materials thoroughly 
(continued on p 22) 





| need your help 

in applying graphite 

to this new application. 
a 


‘National’ and ‘‘Union Carbide”’ are 
registered trade-marks for products of 


We've been offering 
3 this service for years! ; 


Once you have compared the many 
advantages of this unique material—its 
combination of properties...its use over 
a wide range of temperatures...its avail- 
ability in sizes, shapes, grades and purity 
— you may well desire the assistance of 
a National Carbon Sales or Technical 
Engineer in applying graphite to your 
specific application. 

These men, experienced in the appli- 


NATIONAL CARBON COMPANY 





- ts <° 


cations of graphite, can greatly help you 
in the selection of the right grade and 
size material to meet your specific needs 
and improve your operation. For assis- 
tance in applying graphite to your appli- 
cation, contact our representative or the 
nearest sales office. Or write, National 
Carbon Company, Division of Union 
Carbide Corporation, 270 Park Avenue, 
New York 17, N. Y. 


For more information, turn to Reader Service card, circle No. 400 
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UNION 
CARBIDE 


NATIONAL CARBON engineers will help make graphite work for you! 
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Sliding or ro- 
tating components 
compounded and 
molded of Purebon 

are self-lubricating ; the material 
is unusually stable at high temperatures. It 
is readily machinable, chemically inert, light 
weight, low cost when moldable to size. Send 


prints or parts for prompt quotation. 


PURE CARBON CO., INC. 





447 HALL AVE., ST. MARYS, PA. 


For more information, turn to Reader Service card, circle No. 416 
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It is a definite contribution to the vast and growing 
field of materials literature... 

Bop CRAFT 

Executive Secretary 

Society of Aerospace Materials 

and Process Engineers 

Fort Worth, Tex. 


One dissent 


To the Editor: 

I have read with interest your excellent article. 
Reference to ceramic engineering education effort, 
however, is notable by its absence. This is one of 
the oldest branches of the specialized curriculum in 
materials. The American Ceramic Society is the 
parent technical organization and publishes a bulle- 
tin, journal and abstracts. The educational group of 
this society is active both in the education council 
of the American Ceramic Society and in the Ameri- 
can Society for Engineering Education. 

A. W. ALLEN 

Professor of Ceramic Engineering 
University of Illinois 

Urbana, III. 


It was the intent of this special section to call atten- 
tion to the trend toward a unified materials field 
and not to concern ourselves with the progress of 
individual fields of materials. In our articles on edu- 
cation, we were concerned with the teaching and 
development of courses covering all materials, and 
not with the development of metallurgical or ceramic 
engineering courses. In the education field, the uni- 
fied materials approach does seem to envelop ceramic 
engineering departments. 


A good place for old M/DE’s 


To the Editor: 

As I lay here in the hospital recovering from a 
broken leg, the thought occurred to me that a lot of 
back issues of M/DE usually wind up in the trash 
This is a sad waste of valuable material. 

I suggest that back issues of the magazine be 
saved for a year at a time then given to a local 
library or college. A sample issue of the magazine 
could be given to the library a few weeks in ad- 
vance so that the library could accept the back 
issues through proper channels. 

With this arrangement, a person knows wher: 
a particular back issue is and can find it a lot 
quicker than by searching for it in the attic. In 
addition, back issues of the magazine would be avail 
able to any one who wants to use them. 

F. D. THOMPSON 


Southern Baptist Hospital 
New Orleans, La 


inother possible use for back issues of M/DE and 
other technical magazines was discussed in the Aug 
’60 issue of this magazine (p 216). 





An example of Avisco Rayons in Industry 


What a world of difference Avisco rayon 
makes in specialty papers 


Rayon fibers work wonders in specialty papers. For 
these reasons: 

Avisco rayon is immaculately clean, white and absorbent. 
American Viscose offers a wide range of micron diame- 
ters and fiber lengths to control, respectively, porosity 
and tear strength. Bright fibers add luster; dull fibers 
lend opacity. 

The saturating paper people use rayon in their surface 
sheets for better transparency, cleanliness and freedom 
from contamination. Food packagers choose Avisco rayon 
because it is clean and taste-free. Makers of filtration 
papers welcome the precision porosity possible through 
close control of micron diameters. 

Whatever your product problem, AVC research and 
development services are ready to help. Write today. 


QUICK REPLY COUPON 


Industrial Merchandising Division 
American Viscose Corporation 
350 Fifth Avenue, New York 1, N.Y. 


Please contact me about Avisco Rayons for use in the 





following application: 


Name i 





Company___ 





Address 





Zone State 





AVISCO MRAYON 


AMERICAN VISCOSE CORPORATION, 350 Fifth Avenue, New York 1, N. Y. 


For more information, turn to Reader Service card, circle No. 329 
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To trap microparticles 
... or vibration 


... rely on Felts 


The versatility of A+ Felts makes them ideal for solving engineering and design 
problems as different as purifying liquids or gases with the AFCO FEUTRON® felt 
filter cartridge, and isolating machinery vibrations with VIBRA-MOUNT® absorber 
pads. These are but two of the end-results of the custom engineering with 

which A+ Felts are created to meet demanding sets of specifications. 


The AFCO FEUTRON felt filter cartridge is precision engineered 

of chemically pure fibers . . . of uniform diameter . . . giving consistent 
-artridge density filter performance thro oO 

cartridge density and wer | ait : ughout Send for this heipful FREE 
its micron range. VIBRA-MOUNT felt is used for brochure showing the many 
. " . . ; . uses of A+ Felt as a design 
insulating production equipment, business machines and engineering material 
and sensitive instruments. It reduces 

transmitted vibration by as much as 85%. 


American Feit Compary 


Learn how A+ Felts can improve your 
application. Send us your materials problem. 
Our engineers will follow through promptly. 
A+ FELT ABSORBS, SEALS, INSULATES, 
FILTERS, CUSHIONS, POLISHES, DECORATES 


For more information, turn to Reeder Service card, circle No. 324 
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& SUPPLY 


... AT A GLANCE 


A new fluorocarbon plastic—polyvinylidene fluoride—is now in semicommercial 
production, according to Pennsalt Chemicals Corp. The material, described in the 
May ’60 issue of this magazine (p 9), is presently being offered in the form of 
molding powder and pelletized resin. Later on it will also be offered as organosols 
and in the form of solutions in high boiling organic solvents. Called Kynar, it was 


previously designated RC-2525. Introductory price for the material is $6 per Ib. 


Price of brass mill products has been increased by Cerro de Pasco Corp. The 
company’s Titan Metal Mfg. Co. Div. increased the base price of its free-cutting 
brass rod by 14¢ per lb to 34.88¢. And the price of copper and copper alloy tube 
products produced by Cerro’s Lewin-Mathes Co. Div. has been increased 1¢ per Ib. 


A new supplier of polypropylene wil! be Shel] Chemical Co. The company says it 
will build a polypropylene plant near Woodbury, N. J. having an initial capacity of 
80 million pounds per year. The polypropylene will be made by a new process, 
details of which have not been revealed. (To find out what users think of poly- 
propylene, see the special report starting on p 117 of this issue.) 


World steel production is 13% ahead of last year for the first nine months of 
1960, according to the Dept. of Commerce. Japan showed the highest rate of increase 
with a 35% rise. 


Price reductions on polycarbonate resins have been announced by General Electric 
Co. New price for natural grade resins is $1.30 per lb in truckload lots, down 20¢ 
per lb. Color grades now sell for $1.50 per Ib in truckload lots, down 25¢ per lb. This 
is the second price cut for polycarbonates in recent months (M/DE, Aug ’60, p 25). 


Price cuts on copper-clad steel have been announced by Superior Steel Div. of 
Copperweld Steel Co. New price of cold rolled steel strip clad on both sides with 
copper or brass is $43.40 per 100 lb, down 80¢ per 100 Ib from the previous price. 
Steel strip clad on one side with copper is $36.35 per 100 lb, down 45¢ per 100 lb. 
The price cuts were made possible by the recent 3¢-per-lb reduction in the price of 
copper (M/DE, Nov ’60, p 25). 


More ‘man-made’ natural rubber (polyisoprene) is available as a result of the 
start-up of Shell Chemical Co.’s new 40-million-pound-per-year plant in Torrance, 
Calif. The company also announced plans to build a polyisoprene plant of 80-million- 
pounds-per-year capacity near Marietta, Ohio. 


A 2¢-per-ib increase in the price of high purity aluminum has been announced 
by Kaiser Aluminum & Chemica! Corp. and Consolidated Aluminum Corp. New 
price is 47.50¢ per lb. Not long ago Kaiser increased production of high purity 
aluminum at its Mead, Wash. reduction plant (M/DE, Aug ’60, p 25). 
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You'll get modern styling, ageless appeal, with ... for the enduring 
glow of solid brass adds a classic note to contemporary design... keeps any design 
forever young and beautiful. That glow is kindled at Western Brass by meticulous 
finishing and packing methods, unexcelled in the industry. Moreover, this precision finish- 
ing, customers say, actually gives more parts per pound of sheet or strip. You'll make 


it better with beauty-rich brass. You’ll make it best with ‘‘tailor-made” Western Brass. 





© OLIN MATHIESON « METALS DIVISION 
MA EAST ALTON 


N, ILL., NEW HAVEN, CONN. 


For more information, turn to Reader Service card, circle No. 408 
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Gray Iron Founders Told 
Their Research Inadequate 


An unusual example of an in- 
dustry group under fire was dis- 
played at the 32nd Annual Meet- 
ing of the Gray Iron Founders’ 
Society. 

The attack came in the four 
principal invited talks presented 
to the group. Each speaker told 
the foundrymen, in effect, to look 
around and start recovering lost 
markets before the industry is 
“shaken out” to the irreducible 
minimum number of producers 
needed to supply the nation’s gray 
iron needs. 

Losses make research imperative 

H. W. Lownie of Battelle Me- 
morial Institute pointed out that 
the gray iron founders must begin 
to support an extensive research 
effort, not only to keep abreast of 
technological changes in compet- 


New Materials, Processes at Metal 


ducers centralized their exhibits 
in one area. The Steel Arena was 
the hub and pace-setter for the 
rest of the show. By staffing their 
exhibits with technical personnel, 
the steel companies provided a 


New materials and engineering 
processes were featured at the 
1960 Metal Show, part of the 
12nd National Metal Congress 
and Exposition held in Philadel- 
phia, Oct 17-21. The congress was 
sponsored by the American Socie- 
ty for Metals and seven allied 
societies. 

Many engineers told this publi- 
cation that fresh emphasis on 
metals, processes and forms made 
this show “‘more interesting” than 
the 1959 show. 

Steel Arena sets the pace 
For the first time, steel pro- 


ing industries but also to develop 
new markets for their product. In 
the decade between 1947 and 1957, 
while population increased 20%, 
demand for cast aluminum and 
steel ingots increased by 58 and 
30% respectively. In the same 
period, demand for miscellaneous 
gray iron products decreased by 
19%. 

The low research expenditures 
of the primary metal producers 
probably contributes to the de 
cline in sales. The average re- 
search budget for all U. S. indus- 
try in 1960 is estimated at 2.1‘ 
of sales. The figure for primary 
metal producers is 0.6%, and fo1 
the gray iron industry is 0.03%. 
Most developments from abroad 

The result of the lack of inter- 
est in research apparently is that 


single, convenient source of infor 
mation about all phases of steel 
technology. 

Another highlight of exhibits 
in the Arena was the wide range 
of new and unique applications 
for steel in the automotive, aero- 
space and processing industries. 

Among the other exhibits of in- 
terest to materials specialists 


most major foundry developments 
such as shell molds and cores, 

water cooled cupolas, hot blast 

cupolas, ductile iron, the Shaw 

process and the Parlanti process 
were developed abroad. 

Some of the subjects that re- 
quire further fundamental study, 
according to Lownie’s estimate 
are: 

1. Viscosity, surface tension 
and flow of liquid metal. 

2. Thermodynamics of melting 

Mechanism of solidification. 

4. Interactions between metals 
and molds. 

5. Alloying. 

The meaning of the meeting 
was clear to many of the foundry- 
men attending. Even though gray 
iron is a basic material, unless it 
begins to compete with some of 
the newer engineering materials, 
its markets will shrink under the 
force of more aggressive, research 
conscious competitors. 


Show 


were General Electric Co.’s “‘fluid- 
ized bed” method of heating met- 
als up to 85% more rapidly than 
has been possible previously; a 
diffusion coating process, devel- 
oped by Haynes Stellite Co. to 
improve oxidation 
nickel, cobalt and iron parts; and 
a new alloy manufactured by 
Wilbur B. Driver Co. for bonding 
and sealing high alumina ceramics 
to metals. 
Army Day highlighted meetings 
Notable among the _ technical 
meetings was Army Day, spon- 
sored by the American Institute 
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Asx HIM! He will give you the right answer 
because he knows his product line thoroughly— 
frontwards, backwards and inside out 


But there’s more to him than that. When you 
talk to a Wolverine salesman, you're talking 
to a man who knows your industry and its 
markets knows what you have to do to suc- 
ceed in those markets . . . and knows how his 
products and services can help you achieve your 
goals 

Because he functions as an independent busi- 
nessman, your Wolverine salesman knows first- 
hand many of the problems you face each day 


. .. has encountered them in his own business 
life. He is, therefore, in a better position to meet 
your requirements and, because of this under- 
standing, to serve you better. 

He also has the complete trust and backing 
of his company. When he speaks, he is Wolverine 
Tube’s authorized representative. You'll find 
because of his background, education and spe- 
cialized training in Wolverine’s plants and offices 
that he is fully qualified to be of maximum 
assistance to you. 

Talk to him the next time you order tubing . . . 
in copper, brass, aluminum .. . or special metals. 


WOLVERINE TUBE 





DIVISION OF 





(i), Calumet Hecla, Inc. 


Dept. H, 


snlnh . . 
LN D - 


17258 SOUTHFIELD RD., ALLEN PARK, MICH 


BAMA ALE 
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of Mining, Metallurgical and Pe- 
troleum Engineers. 

In his review of the role of 
metals in defense, J. R. Townsend, 
Special Assistant to the Director 
of Defense, stressed the need for 
drastic cuts in the lag between a 
scientific discovery and its useful 
engineering application. 

Mr. Townsend also 
the Defense Dept.’s programs for 
materials education and research 


reviewed 


in universities and the current 
plans to establish a technical eval- 
uation center for ceramics similar 


to those now organized for metals 
and plastics. 

Metal composites for 

bearings, reactors 

In another meeting, improved 
metal-bonded graphite materials 
that combine the metal’s strength 
with graphite’s anti-friction prop- 
erties were described by Dr. M. 
Humenik, Jr. of Ford Motor Co. 
Addition of powdered calcium-sili- 
con alloy during liquid-phase sin- 
tering of graphite with iron, 
nickel, cobalt, copper, silver or 
aluminum overcomes the usual in- 
compatibility of the liquid metals 
and graphite. 

Powder-produced uranium car- 
bide is a promising nuclear fuel 
material according to H. S. Ka- 
lish, Olin Mathieson Chemical 
Corp. The carbide has a high 
uranium atom concentration and 
good thermal conductivity. 


Materials for Space Discussed 


Foamed plastic cocoons for as- 
tronauts, an improved vacuum bag 
molding technique for producing 
glass cloth laminate, and the use 
of urethane resins for structural 
laminates are three new develop- 
ments in plastics becoming impor- 
tant in space technology. 

They were among the topics 
covered in a materials symposium 
sponsored in late October by the 
Delaware Valley Chapter of the 
Society of Aerospace Material & 
Process Engineers. The meeting 
was held in Philadelphia. 
Foamed protective structures 

According to H. R. Moore, 
Naval Air Development Center, 
one-component urethane foam sys- 
tems show prdimise for space ap- 
plications such) as protective enclo- 
sures for astronauts and space 
stations. His paper described new- 
compositions that 
frozen 


ly developed 
could be transported in 
form to space station locations, 
then heated to produce dense 
foamed structures. 

New data on urethane resins 
for structural laminates were pre- 
sented by A. P. Bonanni, Naval 
Air Material Center. Comparison 
of the newly developed formula- 


tions with conventional polyester 
and epoxy laminates showed the 
urethanes have superior flexural 
strength at room temperatures 
even after 30 days immersion in 
water. 

Laminated helicopter blades 

Two papers discussed new proc- 
esses and designs for helicopter 
blades : 

1. G. A. Zerby, Vertol Div. of 
Boeing Airplane Co., described a 
simple frame and fixture for 
vacuum bag molding of glass cloth 
laminates. 

2. J. R. David, Dama Plastics 
Inc., described a process for pro- 
ducing blades with a urethane 
foam core reinforced with a metal 
strip and covered with a prepreg 
epoxy laminate, 

Hardenable titanium alloy 

New performance data on B120- 
VCA age hardenable titanium 
beta alloy was presented by P. J. 
Soltis, Naval Air Material Center. 
He said this alloy can achieve ul- 
timate strengths of 200,000 psi 
through proper solution treat- 
ments, and thus compares favor- 
ably with precipitation hardening 
stainless steels on a strength-to- 
weight basis. 





News of Societies 





American Society of Indus- 
trial Designers has elected the 
following 1960-61 officers: presi- 
dent—Raymond Spilman, Ray- 
mond Spilman Industrial De- 
sign; vice president—William C. 
Renwick, Renwick, Thomson & 
Grove; secretary—Clarence F. 
Graser, International Business 
Machines Corp.; and treasurer 
— George Levaughn, Henry 
Dreyfuss Co. 


American Society for Metals 
has elected the following 1960- 
61 officers: president—Dr. W. A. 
Pennington, University of Mary- 
land; vice president— Dr. E. 
Swartz, Consultant; secretary— 
M. A. Schell, A. O. Smith Corp. 
The Society also presented the 
following awards at the 42nd 
National Metal Congress: Wil- 
liam Hunt Eisenman Award— 
H. B. Knowlton, retired, Inter- 
national Harvester Co.; Gold 
Medal—J. B. Johnson, Aero- 
nautical Research Laboratory; 
Henry Marion Howe Medal— 
Dr. J. B. Clark, Dow Chemical 
Co., and Dr. F. N Rhines, Uni- 
versity of Florida; Medal for 
Advancement of Research—Dr. 
E. W. Engstrom, RCA; Albert 
Sauveur Achievement Award— 
Dr. B. Chalmers, Harvard Uni- 
versity; Bradley Stoughton 
Award—Dr. H. W. Paxton, 
Carnegie Inst. of Technology; 
and the Albert Easton White 
Award—Dr. C. H. Mathewson, 
Professor Emeritus, Yale Uni- 
versity. 


Metallurgical Society, Amer- 
ican Inst. of Mining, Metal- 
lurgical, and Petroleum Engi- 
neers, has announced the follow- 
ing 1961 officers: president—J. 
S. Smart, Jr., American Smelt- 
ing & Refining Co.; vice presi- 
dent and president elect—Kar! 
L. Fetters, Youngstown Sheet & 
Tube Co. 


Pressed Metal Institute has 
awarded Clement C. Caditz of 
Northern Metal Products Co. the 
Presteel Award for a substantial 
contribution to enlarging the 
field of metal stampings. 


Society of Plastics Engi- 
neers, Inc. will publish a new 
quarterly scientific journal SPE 
Transactions, starting next 
month. It will contain articles 
on basic polymer theory, science 
and engineering. 
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GRAPHITAR™ carpon-crapnite © GRAMIX® 


GRAPHITAR 


a 2 2 0 W 


THE VERSATILE ENGINEERING MATERIAL 
THAT POSSESSES MANY UNIQUE AND PRACTICAL 
ADVANTAGES FOR A VARIETY OF APPLICATIONS 


MINIMUM LUBRICATION REQUIRED —Because of 
the controlled porosity and non-melting nature of 
GRAPHITAR, the only lubricant GRAPHITAR 
bearings need is water or other low-viscosity fluid. 
Any such fluid with non-gumming characteristics 
will provide an extremely low coefficient of friction 


and assure long life of the GRAPHITAR parts. 


RESISTANCE TO CHEMICAL ATTACK—GRAPH- 
ITAR has the ability to withstand the action of 
almost any chemical, with the exception of the 
most highly oxidizing re-agents in hot and con- 
centrated form. GRAPHITAR parts, for example, 
operate efficiently in steam, chemical and gas 
valves to provide a corrosion resistant material 
operating under the most adverse conditions. 


MECHANICALLY STRONG — GRAPHITAR will 
not warp or distort even in high pressure applica- 
tions. Compressive strength up to 45,000 psi and 
transverse breaking strength from 3000 to 16,000 
psi, depending on the grade. 


HEAT RESISTANT—GRAPHITAR is not affected 
by heat under neutral or reducing conditions. Tem- 
peratures of oxidation for most grades is approxi- 
mately 700 degrees F. In addition, GRAPHITAR 
engineers have developed a special oxidation 


resistant grade of GRAPHITAR that has been 


exposed in an oxidizing atmosphere (air) of 1200 
degrees F. and after 200 hours, it showed a weight 
loss of less than six per cent. 


MOLDABLE—GRAPHITAR has excellent molda- 
bility properties that make possible and practical 
unusual shaped parts. Design requirements such 
as ears, face slots, and outside diameter notches 
can easily be incorporated into GRAPHITAR 
parts without secondary machining and finish- 
ing operations. 


MACHINING —The United States Graphite Com- 
pany operates an excellent finishing department 
to do all finishing operations to the most exacting 
specifications. GRAPHITAR may be ground to 
size or shaped with a tungsten carbide or diamond 
tipped tool to tolerances as close as .0005”. When 
surfaces require a high degree of precision in flat- 
ness, lapping and polishing equipment are em- 
ployed and accuracies within three light bands 


can be produced. 


LIGHT WEIGHT — GRAPHITAR is lighter than 
magnesium and is being employed increasingly in 
the aircraft and missile fields. The weight per unit 
volume of va:ious GRAPHITAR grades is as fol- 
lows: 102.8 to 116.03 pounds per cubic foot, 
0595 to .0672 pounds per cubic inch, .952 to 
1.074 ounces per cubic inch. 


Write today for Engineering Bulletin No. 20 


R-284-1 


THE UNITED STATES GRAPHITE COMPANY 


GD DIVISION OF THE 


WICKES CORPORATION, 
powper METALLURGY © MEXICAN® 


SAGINAW 3, 


For more information, turn to Reader Service card, circle No. 443 
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Coming Meetings 





ATOMIC INDUSTRIAL FORUM AND 
AMERICAN NUCLEAR SOcIETY. San 
Francisco. Dec 12-15. 


7TH NATIONAL SYMPOSIUM ON ReE- 
LIABILITY AND QUALITY CONTROL, 
sponsored by ASQC, AIEE, IRE & 
EIA. Philadelphia. Jan 9-11. 


SOCIETY OF AUTOMOTIVE ENGINEERS, 
INc., International Congress & Ex- 
position. Detroit Jan 9-13. 


3RD MECHANICAL WORKING CONFER 
ENCE, “Bar & Shaped Products,” 
American Institute of Mechanical 
Engineers. Pittsburgh. Jan 18. 


SocteTy OF PLASTICS ENGINEERS, 
17th annual technical conference, 
Baltimore-Washington Sec. Wash- 
ington. Jan 24-27. 


AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS, committee week. Cincinnati. 
Jan 30-Feb 3. 


SocreTY OF THE PLastTics INDUSTRY, 
Inc., 16th Reinforced Plastics Div. 
Conference. Chicago. Feb 7-9. 


AMERICAN INSTITUTE OF MINING, 
METALLURGICAL & PETROLEUM ENGI- 
NEERS, annual meeting. St. Louis. 
Feb 19-23. 


AMERICAN INSTITUTE OF MECHANICAL 
ENGINEERS, annual meeting. St. 
Louis. Feb 26-Mar 2. 


GAs TURBINE POWER CONFERENCE & 
ExuiBit, American Society of Me- 
chanical Engineers, Washington, D.C. 
Mar 5-9. 


Stee. Founpers’ Society oF AMER- 
cA, 59th annual meeting. Chicago. 
Mar 11-14. 


AVIATION CONFERENCE, American So- 
ciety of Mechanical Engineers. Los 
Angeles. Mar 12-16. 


TEXTILE ENGINEERING CONFERENCE, 
American Society of Mechanical En- 
gineers. Clemson, S. C. Mar 16-17. 


AMERICAN SociETY FoR METALS, 12th 
Western Metal Congress & Exposi- 
tion. Los Angeles. Mar 20-24. 


AMERICAN CHEMICAL Society, 139th 
national meeting. St. Louis. Mar 
21-30. 
PressepD MetTAL INSTITUTE, spring 
technical meeting. Cleveland. Mar 
22-24. 


| 
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DIAPHRAGM OF REEVECOTE 


WITHSTANDS 
23,520 LB. 


THRUST 


IN SAFETY TEST 


Safety tests for gas regulator diaphragms are run by Reynolds on this device 
fed by a hydraulic pump. Here, on an effective area of 24 sq. in., a Reevecote 
synthetic diaphragm safely absorbed a total thrust of 23,520 lbs. 


The Reynolds Gas Regulator Co., of Anderson, Ind., 
takes unusual safety precautions to check the tensile 
strength of diaphragms in their gas regulators. 

Some of their diaphragms must absorb sudden 
surges in pressure—up to 1000 psi. That’s why 
Reynolds runs special safety tests on the diaphragms. 

The results of these tests prove the outstanding 
superiority of diaphragms made of Reevecote. 

In a recent test at Reynolds, Reevecote 7270, 0.093” 
gauge a Buna-N coated nylon, successfully withstood 
980 psi on an effective diameter of 24 sq. in.—or a 
total thrust of 23,520 pounds. ' 

Reevecote diaphragms are flexible and sensitive, 
yet tough enough to stand up safely under severe 
extremes of pressure. 

If your design calls for the use of diaphragms, or 
coated fabrics—choose from the most complete source 
of coated fabrics 
for indutry— REEVES VULCAN 
REEVE C OT E. Reeves Brothers, inc., Vulcan Rubber Products Division 

1071 Avenue of the Americas - New York 18, New York 


For more information, turn to Reader Service card, circle No. 418 
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GIANT TRANSPORTER FEATURING 
ACIPCO “WALKING BEAM ASSEMBLIES” WILL HELP... 


Saturn's conquest of space 


The moment draws near when America’s These rugged assemblies are con- 
Saturn rocket will thunder into space structed of high strength alloy steel and 


But in the meantime, elaborate ground comprise centrifugally spun and statically 


preparations are now taking place cast component parts all produced 
From the N.A.S.A. Marshall Space at Acipco. Also, all precision machining 


Flight Center in Huntsville, Alabama and intricate fabrication work were done 


via a circuitous land and water route to by skilled Acipco personnel 
the launching site, the missile and its While your tubular product applica- 
valuable cargo will be gently cradled on tion may not be destined for outer space, 


the huge transporter shown here. Acipco Acipco’s production “know how” and 





walking beam assemblies (upper left) complete “under one roof” facilities can 


are vital parts of this transporter assist you, too. Your inquiry is invited. 


(on @ = O[ eC | 
SPECIAL PRODUCTS 
DIVISION OF AMERICAN CAST IRON PIPE CO. 


A BIRMINGHAM 2, ALABAMA 


A For more information, turn to Reader Service card, circle No. 323 For more information, circle No. 365 > 
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LEXAN 


POLYCARBONATE RESIN 


HAS ALREADY 
SOLVED DESIGN 
PROBLEMS 

IN OVER 300 
COMMERCIAL 
APPLICATIONS 
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NOW TWO GENERAL ELECTRIC 
GIVE YOU LEX AN THERMOPLASTICS 





Fs. 


HOUSINGS OF LEXAWN thermoplastic protect riding lights 
on the trailing edges of Lockheed’s F-104 Starfighter. The transparent 
resin withstands high friction caused by speeds of 1500 mph, thanks to 
its exceptional resistance to wear and heat. The material can take high 
altitude cold. (Housings molded by Crescent Mold Engineering Corp 

N. Hollywood, Calif 


a) 
BLOWER COUPLINGS for radar unit are tough, flame 
resistant give smoother air flow than could formerly be obtained with 
brass fittings. Fabricated of LEXAN polycarbonate resin, they withstand 
cycling from —54°C to +54°C under humid conditions. They are inex 
pensively vacuum-formed, allowing considerable savings in machining 
costs. (Used by the Tracking and Acquisition Radar Equipment Section of 


General Electric Company, Syracuse, N. Y.) 


dpdpapdis 














CARD GUIDE requires molding to close tolerances and minimum 
change in dimensions during service. Molded of LEXAN resin, the part 
shows excellent dimensional stability under varying conditions of mois 
ture and at high temperatures. LEXAN resin is self-extinguishing—im 
this application. (Molded for International Business Machines 
Scranton, Pa. and Quinn 


portant 
Corp. by Consolidated Molded Products Corp 
Berry Corp., Erie, Pa.) 


G.E. OPENS NEW LEXAN F ANT 


Now, only G.E. offers two-plant flexibility in polycarbo- 
nates—a commercial plant and a semi-works plant for 
continued research and development in polycarbonate 
resins. The new plant, at Mount Vernon, Indiana, meets 
the increasing demand for LEXAN resins. The additional 
capacity, amounting to millions of pounds per year, makes 
General Electric the largest supplier of polycarbonate 
resins in the United States! 

Pioneer in polycarbonates, G.E. has cooperated in the us¢ 
of LEXAN resin in over 300 commercial applications. You 
can draw on this experience through G-E Technical Ser\ 

ice. For a complete rundown on properties, uses, design 
considerations, molding and fabricating tips - send for 
LEXAN technical literature—the most complete literature 
on polycarbonates available! (Coupon on page after next 


LE XAN —for designs that demand exceptional prop- 
erties. If you want high strength and heat stability in a 
thermoplastic, use LEXAN polycarbonate resin. So tough 
is this material that it can actually be cold-formed and 
coined like a metal. It withstands over 12 foot-pounds per 
inch of notch—an impact strength attained by no other 
At the same time, LEXAN resin gives you a heat 


distortion point as high as 290°F! These properties are 


plastic 


combined with outstanding dimensional stability, low 
water abs« rption, gov id electrical characteristics and other 
advantages 

LEXAN resin can be injection molded, extruded, va- 
cuum formed, machined and bonded. It can be made into 


high-precision moldings, sheet, rod, tube, filament 


IMPELLERS molded of LEXAN resin replace bronze in jet pumps 
Outperforming metal, LEXAN resin gives exceptional impact strength 
plus ability to withstand 280°F without distorting. LEXAN impellers with 
stant abrasive wear better than bronze and are unaffected by water or 
dilute acid. Impeller halves can be separately molded and then solvent 
cemented. (Molded for Sta-Rite Products, Inc., Delavan, Wis. by Modern 
Plastics Corp., Benton Harbor, Michigan, and Santay Corp., Chicago, III.) 





POLYCARBONATE PLANTS 
TO SOLVE PROBLEMS LIKE THESE 


EMERGENCY-BRAKE BUSHINGS of LEXAN resin 
help trucks come to a safe stop. Before LEXAN bushings were used, the 
hole for the piston at the end of the activating cylinder quickly wore 
oblong, allowing road dirt to enter and cause leakage of the inner seal 
The plastic’s resistance to wear, heat and grease makes it ideal for this 
critical use. (Brake manufactured by MGM Brakes, Inc., Cloverdale, Calif 
Bushings by Automatic Plastic Molding Co., Berkeley, Calif.) 


INSULATOR BLOCK of LEXAN resin helps insure trouble 
free performance of electrical counter. Not much bigger than a dime, the 
part must maintain severe tolerances. It takes —85° to +280°F without 
distortion. The dimensional stability of LEXAN resin lowers cost of the 
part, permits replacement of materials which required costly machining 
to attain accurate dimensions. (Molded by Fred Knapp Engraving Co 
Racine, Wis., for Abrams Instrument Corp., Lansing, Mich.) 


LAMPHOLDER TERMINAL BLOCK is used inside 
electronic equipment where heat is difficult to dissipate. LEXAN poly- 
carbonate resin replaced another thermoplastic which melted under 
severe thermal conditions. The part is molded with black resin and 
painted white in the lampholder holes. (Molded by Booker & Wallestad, 
Minneapolis, Minn. for Remington Rand Univac Div. of Sperry Rand Corp 
St. Paul, Minn.) 


COIL FORM must not distort at temperature above 200°F under 
stresses caused by tightly wound wire. LEXAN resin provides heat dis 
tortion temperatures of 280-290°F under load. A good dielectric, LEXAN 
resin is resistant to oxidation at high temperatures and is non-corrosive 
even when used with very fine Class F magnet wire. (Molded for Sigma 
Instruments, Inc., So. Braintree, Mass. by Waterbury Companies, Inc., 
Waterbury, Conn.) 


FUSE HOLDER CAPS make use of the transparency and 
heat resistance of LEXAN polycarbonate resin. Lamp shining through 
LEXAN cover indicates blown fuse. Plastics previously used softened 
nder the high temperature encountered in naval equipment. LEXAN 
resin was also selected for its good dielectric properties in the holder, 
which is rated up to 600 volts and 60 amps. (Molded by B&B Plastics, 
Oakville, Conn. and Engineered Plastics, Inc., Watertown, Conn. for Fuse 
dicator Corp., Boston, Mass.) 


“WW ARHEADS" for pneumatic tube systems take advantage of 
the high impact strength and dimensional stability of LEXAN resin. The 
good electrical properties of the thermoplastic permit placement of all 
electrical contro! elements in the head. LEXAN resin resists wear and tear 
and saves cost of repair and replacement in these parts, which undergo 
friction at speeds as high as 20 mph. (Molded for Airmatic Systems Corp., 
Saddle Brook, N. J. by Berkeley Engineering and Manufacturing Co., 
Berkeley Heights, N. J.) 
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Chemical Materials Department, Section M-2 
General Electric Company, Pittsfield, Mass. 
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How can you ue SPRING-LOCK? 
THE FASTENER WITH USES UNLIMITED 


As a standard removable 
fastener or a blind rivet 


A quarter-turn locks, un- 
locks. Load-carrying steel 
arms lock securely, don’t 
loosen under vibration. 
One-piece (no receptacle) 
simplifies blind fastening. 


As a cabinet door strike 


Millions in use on kitchen 
cabinets, automatic dish- 
washers, ete. Standard 
strikes available from 
stock, or custom designed 
for special contour re- 
quirements. 


As a roller axle 


Now used on range draw- 
ers, kitchen cabinets, file 
cabinets, desks. Cuts in- 
stallation costs, saves 
time. Designed to suit. 
Available with or without 
roller. 


As a plastic shelf support 


. With the heart of steel 
for extra strength. Mil- 
lions now used by all 
major refrigerator man- 
ufacturers. Complete flex- 
ibility of head design. 


As cup hooks 


High-strength polysty- 
rene or chrome-plated die 
cast zinc. Inexpensive, 
sturdy and good-looking 
Simply and quickly in- 
stalled with a twist of the 
wrist. 


What is your application for 


SPRING-LOCK? 


Send us your application in- 
quiries. Our engineers will 
answer you specifically and 
promptly. Or, write today for the 
Simmons Catalog. SPRING-LOCK 
samples are available upon 
request. 


S Hy wh NONS FASTENER CORPORATION 


1759 North Broadway, Albany 1, New York 


QUICK-LOCK 


SPRING-LOCK 


° ROTO-LOCK 


LINK-LOCK 


DUAL-LOCK 


For more information, turn to Reader Service card, circle No. 429 
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Here’s another “exclusive” from Olin... Copper 
Roll-Bond material. Ideal for heat transfer 
units that call for high resistance to corrosion. 
Copper Roll-Bond products are already in use 
for applications such as ice-maker plates, 


bulk milk coolers, cooling electronic components 


and many others. Contact us for more details 


about Copper Roll-Bond material by Olin. 


' 
O OLIN MATHIESON * 
MA EAST ALTON, ILLINOIS 


PRODUCERS OF ROLL-BOND, WESTERN BRASS AND OLIN ALUMINUM 


For more information, turn to Reader Service card, circle No. 406 
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Before You Buy or Specify— 


COMPARE 


wtE CAST Zin ©& 


ZINC ALUMINUM PLASTIC 
ASTM XXiIil ASTM $12B (DELRIN*) 


*Delrin is a registered trade name of 


SAE 903 SAE 305 E. |. du Pont de Nemours & Co. [(Inc.) 


TENSILE 41,000 
STRENGTH p.s.i.* 











IMPACT 43 
STRENGTH 








SHEAR 
STRENGTH 








COEF. OF THERMAL 
EXPANSION PER °F 








MELTING 
POINT °F 





DIE CASTING *ZINC DIE CASTINGS HAVE BEEN TIME-PROVEN 


is the process... e After ten years of aging, the Tensile Strength of the Die Cast 
Zinc alloy is 35,000 p.s.i. and its Impact Strength is 41 f{t.-lb. Because 


Stes Cee Mette fees of the newness of Delrin, its ability to retain mechanical properties is 
unknown. Data in table above pertaining to Delrin is from the manu- 


facturers own literature. 


B U N K FE R H | L L Another point to keep in mind—as a metal, Zinc has a hard sur- 


face and is less subject to scratching than plastic. Furthermore, it can 
The Preferred Zinc be beautifully finished by plating. 
YI 8 
For proven durability, specify Zinc. 


BUNKER HILL 99.99+% ZINC 


Eastern Sales Agents: 
ST. JOSEPH LEAD CO. © 250 Park Avenue, New York 17, N. Y. 


Sales Office for the Pacific Coast 
THE BUNKER HILL CO. © 660 Market St. © San Francisco, Calif. 


zN-173 
For more information, turn to Reader Service card, circle No. 424 
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These are but a few of the outstanding 
articles you may miss if you do not 
receive your own copy of M/DE each 
month. If you need to know the latest 
about engineering materials, forms 
and finishes, why not make sure you 
see every copy of the one magazine 
edited solely for this purpose. Cost 
only $3.00 per year (in U. S.); $5.00 for 
two years. To start your issues coming 
simply check one of the two boxes at 
the bottom of the postage-free card. 


* 
MANUAL REPRINTS? 


Now you can use these postage-free 
cards to order reprints of recent M/DE 
Manuals and Special Reports. Use the 
list below and circle the appropriate 
key numbers on the card. You will be 
billed later.-35¢ for each reprint.* A 
list of earlier Manuals and Special Re- 
ports still available appears on p 160 


%1f you prefer to send cosh, stamps or check with 
order, simply put the card in on envelope and 
mail with remittance 
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Electronic Alloy. Allegheny Ludlum Steel 
Corp., 16 pp, illus., No. EM30. Testing 
data, hysteresis loops, heat treatments, 
magnetization curves, core loss graphs, 
and typical physical, mechanical and 
magnetic properties of an electronic 
alloy. 1 


Ferrous Forgings. American Brake Shoe 
Co., AmForge Div., 28 pp, illus, Facili- 
ties and services available for the pro- 
duction of drop, upset and press forg- 
ings. 2 


High Strength Bronzes. Ampco Metal, 
Inc., 20 pp, illus. Chemical composi- 
tions, typical properties, and principal 
uses of a series of wear and corrosion 
resistant bronze alloys. 3 


Reinforced Plastics. Atlas Powder Co., 
4 pp, illus, Describes how a glass- 
reinforced polyester premix molding 
compound is used in a_short-proof 
welding transformer. Includes design 
data and selection factors. 4 


Cobalt, Nickel Superalloys. Battelle Me- 
morial Institute, Cobalt Information 
Center, 4 pp. Physical and mechanical 
properties, corrosion resistance, ther- 
mal treatment, fabrication, available 
forms, and uses of 13 cobalt and nickel- 
base superalloys. 5 


Aluminum, Ductile Iron Castings. Morris 
Bean & Co., 8 pp, illus. Facilities and 
services available for the production 
of aluminum and ductile iron castings. 

6 


Bethlehem Steel Co., 44 
pp, illus., No. 415C. Effects of alloy- 
ing elements, grain size, heat treat- 
ment, quenching media, hardenability, 
carburizing, flame hardening, normal- 
izing, annealing, cold finishing, and 
other basic information on alloy steels. 
7 


Alloy Steels. 


Copper-Clad Steel. Bridgeport Brass 
Co., 2 pp. Proposed specification on 
copper and copper-alloy clad steel plate 
establishes minimum standards for 
physical and mechanical properties, 
cladding method, chemical composition, 
test procedures, inspection, and dimen- 
sional variations for circular and rec- 
tangular clad plate. 8 
Ductile tron Castings. Brillion Iron 
Works, Inc., 20 pp, illus., No. 131-B. 
General information on ductile iron, 
typical physical and mechanical prop- 
erties, specifications, characteristics, 


heat treatment, effect of alloying ele- 
ments, and typical uses of ductile iron 
castings. Included is a discussion of 
services and facilities available. & 


Stainless Steel Heads. G. O. Carlson, 
Inc., 33 pp, illus. Characteristics, ad- 
vantages, types, styles, prices, order- 
ing information, and other data on 
stainless steel heads. 10 


Cellulose Acetate Sheets. Celanese Corp. 
of America, Celanese Polymer Div., 12 
pp, No, B-19. Advantages, character- 
istics, uses, formulations, and mechan- 
ical, thermal, optical and electrical 
properties of cellulose acetate extruded 
sheets. 11 


Explosive Forming. Chromalloy Corp., 
Propellex Chemical Div. Information 
on explosive forming of high nickel 
alloy steels. 12 


Bonried Mica Insulation. Continental- 
Diamond Fibre Corp., 14 pp, illus., No. 
M-59. Information on available grades, 
forms, sizes, weights, specifications, 
and fabrication of bonded mica insula- 
tion, 13 


Precipitation Hardenable Stainless. Coop- 
er Alloy Corp., 12 pp, illus. Composi- 
tion ranges, mechanical properties, 
advantages, characteristics, corrosion 
rates, typical uses, and other data on 
four relatively new precipitation hard- 
enable stainless steel alloys. 14 


Properties of Glass. Corning Glass 
Works, 16 pp, No. B-83. Mechanical, 
thermal, electrical and optical proper- 
ties of commercial glasses. Included 
are discussions of viscosity, heat trans- 
mission, and corrosion resistance, 15 
Fabricating Magnesium and Aluminum. 
Dow Chemical Co., Dow Metal Prod- 
ucts Co. Div., 10 pp, illus., No. 141-221. 
Information on facilities and services 
available for the production of alumi- 
num and magnesium parts. Included 
are discussions of deep drawing, form- 
ing, machining, joining, chemical treat- 
ing, painting, casting and extruding. 

16 
Rubber. Dow Corning 
Corp., 4 pp, illus., No. 9-113. Typical 
properties, uses, and resistance of 
fluorosilicone rubber to solvents, fuels, 
oils and fluids, and chemicals. 17 
Resistance Alloys. Wilbur B. Driver Co., 
8 pp, illus. Compositions, properties, 
specifications, and other data on a line 


Fluorosilicone 


TECHNICAL LITERATURE 


of fine wire resistance alloys for elec- 
tronic applications. 18 


Acetal Resins. E. I. du Pont de Nemours 
& Co., Inc., Polychemicals Dept., 4 pp, 
illus., No. 2. Four case histories high- 
light the advantages and characteris- 
tics of acetal resins. 19 


Epoxy Enamel. E. I. du Pont de 
Nemours & Co., Inc., Industrial Fin- 
ishes Div., 4 pp, illus., No. 1001. Com- 
position, uses, method of application, 
mixing and thinning information, cov- 
erage, surface preparation, colors, and 
other information on a chemical re- 
sistant epoxy enamel. 20 


Silver Plating Process. Engelhard In- 
dustries, Inc., American Platinum & 
Silver Div., 12 pp. Characteristics, 
advantages, operating conditions, 
deposition rates, and other information 
on a silver plating process. 21 
Electrical Contacts. Engelhard Indus- 
tries, Inc., Baker Contact Div., 20 pp, 
illus. Factors influencing the selection 
of contact materials; typical applica- 
tions; physical, mechanical and elec- 
trical properties; and other data on 
electrical contacts made of silver and 
its alloys, platinum and its ailoys, 
palladium and its alloys, and gold and 
its alloys. 22 
Electrical Contacts. Engelhard Indus- 
tries, Inc., D. E. Makepeace Div., 16 
pp, illus. Advantages, characteristics, 
typical uses, specifications, design in- 
formation, and other data on electrical 
contacts, microwave assemblies, slip 
ring assemblies, and slip rings. 23 
Blackening Processes. Enthone, Inc., 8 
pp, illus. Coating thickness, character- 
istics, base alloys, procedures, advan- 
tages, and other information on sev- 
eral blackening processes for coppe1 
and its alloys, iron and steel, and zinc 
and zinc alloys. 24 
Plastic Engraving Stock. Formica Corp. 
Sample cards give information on fin 
ishes, thicknesses, sheet sizes, proper- 
ties, and colors and patterns of lamin- 
ated plastic engraving stock. 25 
Aluminum Extrusions. General Extru- 
sions, Inc., 16 pp, illus. Information 
on how to Bott - aluminum extrusion 
alloys, including data on mechanical 
properties, standard mill finishes, spe- 
cial finishes, extrusion tolerances and 
typical products. 26 
Polyvinyl! Dichloride. B. F. Goodrich 
Co., B. F. Goodrich Chemical Co. Div., 
8 pp, illus., No. G-21. Properties, chem- 
ical resistance, characteristics, avail- 
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ability, and typical uses of a polyvinyl 
dichloride material capable of with- 
standing higher temperatures than 
conventional vinyls. 27 


Substitute for O-Rings. Goshen Rubber 
Co., Inc., 12 pp, illus. Sizes, tolerances, 
typical uses, and other information on 
a line of seals designed as substitutes 
for O-rings. 28 


Engineered Castings. Hamilton Foun- 
dry, Inc., 14 pp, illus. Characteristics, 
advantages, and properties of engi- 
neered castings made of gray, alloy, 
and ductile iron; Meehanite; Ni- 
Resist, ductile Ni-Resist, and Ni- 
Hard. 29 


Corrosion Computer. H. M. Harper Co. 
Slide rule-type calculator gives cor- 
rosion resistance of 8 metals to 141 
chemical agents. Metals covered are 
brass; naval bronze; silicone bronzes; 
monel; stainless types 410, 416, 430, 
302, 303, 304, 305 and 316; copper; 
and aluminum, 30 


Die Steel for Hot Forgings. Heppenstal! 
Co., 4 pp, No. 1. Room and elevated 
temperature properties and instruc- 
tions for forging, annealing, harden- 
ing, and tempering of a chromium 
molybdenum-vanadium alloy die steel 
for hot forging applications. 31 


Polypropylene. Hercules Powder Co., 
20 pp, illus., No. 500-302C, Mechanical, 
physical and electrical properties; 
chemical resistance; aging character- 
istics; and typical uses of polypro- 
pylene. Included is information on 
injection molding, extrusion, blow 
molding, and vacuum forming. 32 


Beryllium Copper Springs. Instrument 
Specialties Co., Inc., 20 pp, illus., No. 
11. Characteristics, advantages, toler- 
ances, and uses of beryllium copper 


Other Available Bulletins 





Irons & Steels 
e Parts @« Forms 


Alloy Gray Iron Castings. Advanced 
Foundry Co., 2 pp, illus., No. 4. De- 
sign information and uses of high 
alloy, high strength gray iron cast- 
ings. 50 
lron Powder. Alan Wood Steel Co., 5 
pp, illus. Molding and sintering prop- 
erties of iron powder made by the 
H-Iron process. 51 
Ductile iron Parts. American Cast Lron 
Pipe Co., Special Products Div., 36 
pp, illus. Grades, dimensions, weights, 
uses, specifications and other informa- 
tion on ductile iron piping, rolls and 
other parts. 52 
iron Powders. American Metal] Climax 
Inc., Pyron Co., Amco Div., 8 pp, illus. 


44 +¢ MATERIALS IN DESIGN 


compression springs, flat springs, strip 
springs, finger contact strips, contact 
rings, and other parts. 33 


Radiation Shielding Metals. Knapp Mills, 
Inc., 32 pp. Properties, characteristics, 
and uses of various radiation shielding 
metals. 34 


Alloy Steel Bar. La Salle Steel Co., 2 
pp, illus., No. 22, Properties, toleran- 
ces, sizes, advantages, and typical ap- 
plications of high strength alloy steel 
bars which do not require heat treat- 
ment. 35 


Diallyl Phthalate. Mesa Plastics Co. 
Property chart lists electrical, struc- 
tural, thermal, and other properties of 
regular and flame-retardant diallyl 
phthalate and diallyl isophthalate 
plastics. 36 


Metallurgy. Meta! 

Industries Federation, 8 pp, 
Spring-Summer 1960. Series of case 
histories highlight advantages and 
characteristics of metal powder parts 
for electrical applications. 37 


Phosphor Bronze. Miller Co., Rolling 
Mill Div., 20 pp, illus. Mechanical and 
physical properties of a line of phos- 
phor bronzes. Included is a discussion 
of services and facilities available for 
the production of phosphor bronze 
parts, 38 


PTFE insulating Materials. Minnesota 
Mining & Mfg. Co., Irvington Div., 
4 pp, illus. Typical properties, uses 
and characteristics of PTFE films, 
coating glass cloths and tubing used 
as insulating materials. 39 


Powder 
illus., 


Powder 


Urethane Elastomers. Mobay Chemical 
Co., 12 pp, illus. Properties, uses, 
advantages, and characteristics of 
urethane elastomers. 40 


Cleaning Steel for Galvanizing. Oakite 
Products, Inc., 1 p, No. 80A. Infor- 
mation on various methods used to 
clean steel surfaces prior to hot dip 
galvanizing. 41 


Ceramic-Metal Composite. Pfaudier Per- 
mutit Inc., Pfaudler Div., 8 pp, illus., 
No. 999. Impact resistance, high tem- 
perature stability, tensile strength, 
abrasion resistance, thermal shock re- 


Chemical and physical properties, and 
composition of hydrogen-reduced iron 
powders. 33 


Wire Parts, Small Stampings. Art Wire 
& Stamping Co., 4 pp, illus. Shows a 
variety of wire parts and small metal 
stampings in both ferrous and non- 
ferrous metals. 54 


Steel Forgings. Cameron Iron Works, 
Inc., Special Products Div., 44 pp, 
illus. Dimensions and weights of vari- 
ous shapes and forms forged of stain- 
less and alloy steel. Shows how forg- 
ings are made. 55 


Specialty Steels. Carpenter Steel Co., 
40 pp, illus, Properties and uses of 
tool and die steels, stainless steels, 
high temperature alloys, electronic, 
magnetic and electrical alloys, special 
purpose alloy steels, tubing and pipe, 
and fine wire specialties. 56 
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sistance, heat transfer, corrosion re- 
sistance, and other data on a ceramic- 
metal composite material. 42 


Spring Materials. H. K. Porter Co., Inc., 
Riverside-Alloy Metal Div., 8 pp, illus. 
Characteristics, advantages, proper- 
ties, uses, and other information on 
springs made of stainless steel, copper- 
base alloys, phosphor bronzes, nickel 
silvers, brass, beryllium eopper, and 
nickel alloys. 43 
Aluminum Extrusions. Precision Extru- 
sions, Inc., 2 pp, illus., No, 17. Infor- 
mation on the use of extruded alumi- 
num in a new air distribution system. 

a4 


Metal Spinnings. Spincraft, Inc., 5 pp, 
illus. Series of case histories give ad- 
vantages, characteristics, and typical 
uses of various metal spinnings. 45 


Superalloy Tubing. Superior Tube Co., 
16 pp, illus., No. 71. Materials and 
chemical compositions, mechanical and 
physical properties, selection of alloys 
for high temperature strength, heat 
treatment, short-time tensile proper- 
ties at elevated temperatures, stress 
rupture data, tubing size limits, and 
other information on superalloy tub- 
ing. 46 


Laminated Plastics. Taylor Fibre Co., 
18 pp, illus., Parts A & B. Informa- 
tion on how to specify plastics lami- 
nates, including data on special com- 
posite laminates, standard thickness 
tolerances, fabricating tolerances, and 
properties of mechanical, electrical, 
and general purpose grades of lami- 
nated plastics, 47 
Wire Parts, Forms, Assemblies. E. H. 
Titchener & Co., 24 pp, illus. Types 
of wire available, wire sizes, end 
treatments, and series of case his- 
tories describing advantages and char- 
acteristics of various wire parts, 
forms, and assemblies. 48 
Colored Stainless Steel. Washington 
Steel Corp., 8 pp, illus., No, B-59-3. 
General information, characteristics, 
physical and mechanical properties, 
and applications of color-coated stain- 
less steel sheet and strip. Included is 
a color card showing complete color 
range. 49 


Self-Lubricating Bearings. Chrysler 
Corp., Amplex Div., 4 pp, illus. Uses, 
properties for self-lubricating Iron 
Oilite bearings. 57 


Clad Metals. Composite Industrial 
Metals, Inc., 8 pp, illus. Information 
on materials, services and facilities 
available for the production of solid 
and clad metals for semiconductor and 
other electronic applications, 58 


Metal Powder Parts. Dixon Sintaloy, 
Inc., 12 pp, illus. Typical characteris- 
tics of some ferrous and nonferrous 
metal powders, general description of 
sintering process, design data, and 
advantages and typical uses of vari- 
ous metal powder parts. 59 


Steel Castings. Dodge Steel Co., 20 pp, 
illus., No. DS-1155. Advantages, prop- 
erties, heat treatment, and selection 
factors for steel castings. 60 





High Alioy Castings. Duraloy Co., 20 
pp, illus., No. G-159. Physical proper- 
ties of corrosion resistant, heat re- 
sistant and abrasion resistant high 
alloys used for static, centrifugal and 
shell molded castings. 61 
Stainless Steel Wire. Jones & Laughlin 
Steel Corp., Stainless & Strip Div., 
22 pp, illus. Technical data and other 
information on how to use and order 
stainless steel wire. 62 
Porous High Temperature Metals. Mott 
Metallurgical Corp., 4 pp, illus. In- 
formation on new, controlled porosity 
of stainless steel, etc., opening up new 
parameters for precision products in 
flat stock or intricate shapes. 63 
Copper Plated Steel Wire. National- 
Standard Co., 8 pp, illus., No, 203. 
Specifications, properties and uses of 
copper plated steel wire. 64 
Spring Steels. National-Standard Co., 
Athenia Steel Plant, 28 pp, illus., No. 
579. Facilities for producing cold- 
rolled high carbon flat spring steels. 

65 
Stampings. Rockwell-Standard 
Stamping Div., 8 pp, illus. 
Describes facilities for producing 
stampings and assemblies in any 
metal or alloy. 66 
Centrifugal Castings for Critical Applica- 
tions. Sandusky Foundry & Machine 
Co., 16 pp, illus., No. 300, Describes 
and illustrates the use of centrifugal 
castings for unfired pressure vessels, 
radioactive systems and other critical 
applications. 67 
Spring Steels. Sandvik Steel, Inc., 6 pp, 
illus. Sizes, materials and chemical 
composition of spring and specialty 
strip steels, 68 
Small Metal Parts. Torrington Co., 
Special Metal Parts Div., 24 pp, illus. 
Services and facilities of the company 
for producing small precision metal 
parts. Information also on contract 
swaging and swaging machines. 69 
High Alloy Castings. U. S. Magnet & 
Alloy Corp., Steel Alloy Castings 
Div., 4 pp, illus. Advantages of an 
alloy casting process which is said to 
eliminate many expensive and time- 
consuming finishing operations. 70 
Cold Formed Parts. Van Huffel Tube 
Corp., 48 pp, illus. Information on 
cold formed metal parts. 71 
Superalloy Casting. WaiMet Alloys Co., 
4 pp, illus, Stress rupture properties, 
mechanical properties, chemical com- 
position, and other data on a super- 
alloy casting. 72 
Zinc-Coated Steel. Weirton Steel Co., 
Div. of National Steel Corp., 12 pp, 
illus. Installation data, specifications, 
uses and characteristics of zinc-coated 
steel, 73 
Cold Rolled Metal. Yoder Co., 88 pp, 
illus, Use of cold formed moldings, 
trim and tubular shapes in a number 
of products. 74 


Metal 
Corp., 


Nonferrous Metals 
e Parts e Forms 


Metal Powders. Metals Disintegrating 
Co., Div. of American-Marietta Co., 
illus. Description, specifications, prop- 
erties and uses for all types of metal 
powders, 75 
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Electrolytic Copper Powder. American 
Metal Climax, Inc., 8 pp, No, CP-101. 
Describes operations, equipment and 
quality control in the production of 
electrolytic copper pcwder. 76 
Magnesium, Titanium. Brooks & Perkins, 
Inc., 40 pp, illus. Design and fabri- 
cating data, specifications, corrosion 
resistance and mechanical properties 
of magnesium and titanium alloys. 77 
Beryllium Copper Investment Castings. 
Brush Beryllium Co., 4 pp, illus. Me- 
chanical properties, uses, heat treat- 
ment and advantages of beryllium 
copper investment castings, Informa- 
tion also on casting properties of 
beryllium copper. 78 
Bimetals. W. M. Chace Co., 40 pp, illus. 
Twenty-four uses of bimetals as ac- 
tuating elements in temperature re- 


sponsive devices. 79 
indium. Consolidated Mining & Smelt- 
ing Co, of Canada Ltd., 14 pp, illus. 
properties, 

80 


Physical and mechanical 
and uses of indium metal. 
Die Castings. Dollin Corp., 16 pp, illus. 
Facilities for die casting large and 
small parts of zinc and aluminum. 81 
Aluminum Sheet. Fairmont Aluminum 
Co., 4 pp. Dimensional data, uses and 
physical properties of wrought alumi- 
num sheet. 82 
Aluminum Alloy. Frontier Bronze 
Corp., 24 pp, illus. Describes Alloy 
40-E, a high strength aluminum alloy 
that needs no heat treatment. 83 
Metal Parts. Hamilton Watch Co., Pre- 
cision Metals Div., 8 pp, illus, Com- 
pany’s facilities for melting, forging, 
hot and cold rolling, and heat treating 
all types of metals in any required 
shape, form or quantity. 84 
Perforated Metal Sheets. Harrington & 
King Perforating Co., Inc., 6 pp, illus. 
Sizes, gages and materials of per- 
forated metal sheets carried in stock. 

85 
indium Alloys. Indium Corp. of Amer- 
ica, 93 pp, graphs, Constitution of 
indium alloy systems. 86 
Uses of Tin. Malayan Tin Bureau, 20 
pp, illus. Detailed descriptions of sev- 
eral uses of tin including tinplate, 
solder, bronze, babbitt, white metals, 
tinning, tubes, chemicals, etc. 87 
Impact Extrusions. Mueller Brass Co. 
Mechanical properties and dimensional 
tolerances of round, rectangular and 
square impact extrusions. 88 
Die Castings. Doehler-lJarvis, Div. of 
National Lead Co., 6 _ 9, illus. Advan- 
tages and limitations of zinc, alumi- 
num and magnesium die casting 
alloys. Case histories on the use of 
die castings and chain saws and movie 
cameras, 89 
Zirconium Metal. Zirconium Metals 
Corp. of America, Div. of National 
Lead Co., 5 pp. Composition, corrosion 
resistance, mechanical properties, ma- 
chinability and uses of reactor and 
commercial grades of zirconium metal. 


Zine Die Castings. New Jersey Zinc Co., 
62 pp, illus. Discusses the use of zinc 
die castings in appliances, hardware, 
industrial equipment, automobiles, 
toys and photographic equipment, 91 
Nonferrous Castings. Ohio Precision 
Castings, Inc., 16 pp, illus. Informa- 
tion on castings made from brass, 
bronze, aluminum and beryllium cop- 
per. 92 
Aluminum Alloy Selector. Olin Mathie- 
son Chemical Corp., Metals Div., 24 
pp, illus., No, OA-11. Physical proper- 
ties, fabrication characteristics and 
economic advantages of a wide variety 
of aluminum sheet, plate, rod, bar, 
extrusion and casting alloys. 93 
Specialty Tubing. Olin Mathieson Chem- 
ical Corp., Western Brass Mills Div., 
8 pp, illus. Processing information, 
technical data and typical applica- 
tions of special tubing designed into 
a single, homogeneous sheet of metal. 

94 
Zinc, Aluminum Die Castings. Para- 
mount Die Castings Co., 6 pp, illus. 
Examples of typical zinc and alumi- 
num die castings. 95 
Copper Forgings. Philadelphia Bronze 
& Brass Corp., 4 pp, illus. Physical 
properties, characteristics, applications 
and specifications for certified OFHC 
copper forgings. Information also on 
electrolytic copper castings. 96 
Aluminum, Magnesium Sheets, Tubing. 
A. R. Purdy Co., Inc., 75 pp, illus. 
Stock sizes of aluminum and magne- 
sium sheets, plates and tubing. 97 
Metal Stampings. Reichert Float & Mfg. 
Co., 8 pp, illus. Shows facilities for 
special forming and deep drawing in- 
tricate, light and heavy metal stamp- 
ings. 98 
Copper Extrusions. Revere Copper & 
Brass Inc., 4 pp, illus, Design and 
cost advantages of extruded copper 
and brass shapes. 99 
Special Metal Shapes. Roll Formed 
Products Co., 8 pp, No. 657. Proper- 
ties and uses of roll formed sections 
made of galvanized, carbon, and stain- 
less steel; brass; clad metal; copper; 
zinc; and aluminum. 100 
Zinc Die Castings. St. Joseph Lead Co., 
22 pp, illus. Discusses zine die casting 
alloys and commercial finishes for 
zine die castings. 101 
Leaded, Non-Leaded Brass Strip, Wire. 
Seymour Mfg. Co., 4 pp. Physical and 
mechanical properties, specifications 
and uses of leaded and non-leaded 
brass strip and wire. 102 
Steel-Clad Copper Wire. Sylvania Elec- 
tric Products Inc., Parts Div., 4 pp. 
Conductivity, composition, availability, 
standard tolerances, uses and mechan- 
ical properties of a stainless steel- 
clad copper wire. 103 
Precision Die Castings. Twin City Die 
Castings Co., 14 pp, illus. Facilities 
for making precision die castings from 
zinc, aluminum and lead-base alloys. 

104 
Columbium in Steel. Union Carbide 
Metals Co., Div. of Union Carbide 
Corp., 4 pp. Discusses the use of fer- 
rocolumbium in carbon and low alloy 
steels, high temperature alloys, stain- 
less steel and plain chromium steels. 

105 
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Metallizing Powder. Walico Mfg. Div., 

Wall Colmonoy Corp., 2 pp, illus. Dis- 
cusses use of a metallizing powder on 
crankshaft bearing surfaces. Illus- 
trates essential steps in crankshaft 
preparation. 106 
Copper-Base Castings. Waukesha Foun- 
dry Co., Castings Div., 8 pp, illus. 
Applic ations, physical properties, chem- 
ical composition and advantages of 
copper-base, high nickel castings. 108 
Cadmium, Lead and Tin Products. White 
Metal Rolling & Stamping Corp., 4 
pp. Properties and uses of cadmium, 
lead and tin sheets, plates, strips, 
wires and rods, 109 


Plastics & Rubber 
e® Parts ¢ Forms 


Custom Plastics Extrusion. Anchor Plas- 
tics Co., Inc., 72 pp, illus., No. 
AP60-RM. Several articles cover the 
design and application of plastics ex- 
trusion, including information on the 
facilities available from this company. 
Also covered are property tables, 
short descriptions of materials, and 
more than 700 cross-sectional dia- 
grams of typical plastics extrusions. 
110 

Polypropylene Resin. AviSun Corp., 4 
pp. Properties, uses and fabrication 
data for polypropylene resin. 111 
Catalin Corp. of America, 8 pp, 

Characteristics, uses, properties, 
information on nylon 6 and 
molding and extruding ma- 
112 


Mfg. 


Nylon. 
illus. 
and other 
nylon 66 
terials. 
TFE Gaskets. Chicago Rawhide 
Co., Sirvene Div., 4 pp, illus., No. 
CT-1 Properties of Sirvene TFE 
packings, bearings, gaskets and rings. 
113 
Polyurethane Foam. Dayco Corp., 
American Latex Products Co. Div. 
Uses, formulations and physical prop- 
erties for rigid, semirigid and flexible 
polyurethane foams. 114 
Cellophane Film. E. I. du Pont de Ne- 
mours & Co., Inc., Film Dept., 10 pp, 
illus. Properties and uses of over 100 
varieties of cellophane film. 115 
Plastics Laminates. Farley & Loetcher 
Mfg. Co., Plastics Div., 4 pp. Uses and 
properties of paper and fabric-base 
high pressure plastics laminates, 116 
Insulation. Fiberite 
Corp., 16 pp, illus. Characteristics, 
properties, molding techniques and 
uses of a line of variously reinforced 
plastic compounds for high tempera- 
ture insulation. 117 
Reinforced Plastics. Firmaline Products, 
Inc., 4 pp, illus. Advantages, proper- 
ties, typical applications and molding 
techniques for a line of reinforced 
plastics premix molding compounds. 
118 


High Temperature 
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Vinyl! Resins. Goodyear Tire & Rubber 
Co., Chemical Div., 4 pp. Properties 
and uses for medium and low viscosity, 
general purpose viny] resins. 119 
Plastics Laminate. G. B. Lewis Co., 
Plexton Dept., 4 pp, illus. Properties 
and uses of a plastics laminate made 
of fibrous materials and polyester 
resins, 120 
Molding. Plastics Engineering 
, 18 pp, illus. Analyzes shell mold- 
rocess with description of resins 
for manufacturing shell 
121 

Reichhold Chemi- 


Shell 


( 
ing 
developed 
molds. 
Plasticizer for Vinyl. 
cals, Inc., 4 pp, illus. Heat and light 
stability, viscosity, low temperature 
flexibility and modulus of vinyl com- 
pounds plasticized with an epoxidized 
ester plasticizer. 122 
Laminated Plastics. Panelyte Div., St. 
Regis Paper Co., 19 pp, illus., No. 1-d- 
PA. Industrial, chemical and decora- 
tive applications of Panelyte laminated 
plastics. 123 
Polyvinyls. Shawinigan Resins Corp., 
8 pp, illus. Properties, uses, and other 
information on a line of resins, coat- 
ings, adhesives, emulsions, dispersions, 
etc. made from polyviny! acetate, poly- 
vinyl acetate copolymers, polyviny! 
alcohol and polyvinyl! butyral. 124 
Organic Chemicals, Resins. Shel] Chem- 
ical Corp., Plastics & Resins Div., 8 pp. 
Properties and uses of organic resins, 
plastics, solvents and chemicals. 125 
Copper Clad Laminates. Spaulding Fibre 
Co., Inc., 1 p. Mechanical, electrical, 
adhesive and thermal properties for 
copper clad plastics laminates. 126 
Rubber Stocks. Stalwart Rubber Co., 16 
pp, illus. Information on type of rub- 
ber stocks from which company fabri- 
cates precision parts. 127 
Reinforced Plastics Products. Structural 
Fibers, Inc., 1 p, illus. Characteristics 
and uses of seamless reinforced plas- 
tics tanks. 128 
Metal-Clad Laminated Plastics. Synthane 
Corp., 6 pp, illus. Mechanical and elec- 
trical properties, uses and dimensions 
of metal-clad laminated plastics. 129 
SBR Rubber. Texas-U. S. Chemical Co., 
23 pp. Information on light colored, 
oil extended and black masterbatch 
SBR rubbers. 130 
Curing Aid for Rubber. Linde Co., Div. 
of Union Carbide Corp., 12 pp, illus. 
Information on chemical-loaded molec- 
ular sieves used as a curing aid for 
rubber and plastics. 131 
Nitrile Thermoplastic Sheet. Royalite 
Plastic Products Div., U. S. Rubber 
Co., 4 pp, illus. Advantages of using 
a nitrile thermoplastic sheet material 
called Royalite in luggage. 132 
Synthetic Rubber Products. Western 
Felt Works, Acadia Div., 6 pp, illus. 
Shows various types of molded, ex- 
truded, die cut and lathe cut synthetic 
rubber parts and sheets. 133 
Thermosetting Plastics Laminates. West- 
inghouse Electric Corp., Micarta Div., 
8 pp, Nos. 63-060 and 63-061. Specifi- 
cations, weight, hardness, bonding 
and dielectric strength, dissipation, 
resistivity, tolerances and other in- 
formation on 23 paper and fabric-base 
thermosetting plastics laminates for 
switchboard panels, marine bearings 
and electronic components. 134 
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Other Nonmetallics 
e Parts e Forms 


Custom Ceramic Parts. CFI Corp., 4 Pp, 
illus., No. 958. Information on ceramic 
components, ceramic-to-metal seals, 
glass-to-metal seals, and special cer- 
amic compositions. 135 
Alumina and Steatite Ceramics. Globe 
Union, Inc., Centralab Electronics 
Div., 4 pp, illus. No, 42-874. Refer- 
ence folder contains 3 useful tables: 
temperature conversion from Centi- 
grade to Fahrenheit, decimal — 
lents of fractions, and mechanical and 
electrical properties of high alumina 
and steatite ceramics. Also included 
is a list of design considerations for 
ceramic products. 136 
Graphite. Graphite Specialties Corp., 
4 pp, No. GS-101-1. Chemical and 
physical properties of an impervious 
graphite for high temperature parts. 
137 

Great Lakes Carbon Corp., 
Electrode Div., 8 pp, illus. Outstand- 
ing characteristics, chemical composi- 
tion, properties, and typical applica- 
tions of graphite in atomic energy, 
metallurgy, metal fabricating, aircraft 
and missiles, chemical processing, etc. 
138 

Glass Products. Lancaster Glass Corp., 
28 pp, illus. Case histories on the use 
of glass in television tubes, auto dome 
lights, desk refrigerator lights 
and vending machines. 139 
McDanel Refrac 


Graphite. 


sets, 


Industrial Ceramics. 
tory Porcelain Co., 4 pp, illus. Briefly 
describes ceramic pump pistons, com 
bustion tubes, heat reflectors, crucibles 
and liners. 140 
Asbestos. Nicolet Industries, Inc., 4 
pp. Actual samples of asbestos sheets, 
asbestos papers, asbestos felts, asbes 
combined with synthetic rubber, 
and others. 141 
Carbon and Graphite. Ohio Carbon Co., 
8 pp, illus., No. 1164A. Composition, 
characteristics, properties and applica 
tions of carbon and graphite. 142 
Owens-Corning Fibe1 
glas Corp., Plastics Reinforcement 
Div., 8 pp, illus., No. 1-IN-759. De 
scrives calcium silicate pipe and equip 
ment insulations that are effective at 
temperatures up to 1800 F. 143 
Carbon Graphite. Pure Carbon Co., Inc., 
12 pp, illus., No. 55. Catalog on car 
bon graphite for mechanical applica 
tions. 144 
Rubber-Coated Fabrics. Vulcan Rubber 
Products Div., Reeves Bros., Inc. 
Properties and uses of natural and 
synthetic rubber-coated cotton, nylon, 
Dacron and fiberglass fabrics. 145 
Carbon and Graphite. Stackpole Carbon 
Co., 54 pp, illus., No. 40 C. Properties, 
and mechanical, chemical, electrical 
and refractory applications of carbon 
and graphite products. 146 
Silicon Rod, Shapes, Tubing. Sylvania 
Electric Co., Chemical & Metallurgica! 
Div., 2 pp. Properties and uses of sili- 
con rod, special shapes and tubing. 
147 
Thompson 


tos 


Pipe Insulation. 


Thermal Insulation. H. I. 
Fiber Glass Co., chart. Information 
on thermal insulations for tempera- 
tures from —300 F to 3000 F. 148 





Silanes. Union Carbide Corp., Silicones 
Div., 16 pp, illus., No. SP-1160. Physi- 
cal and chemical properties, specifica- 
tions and uses for 24 silanes. 149 


Finishes e 
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Corrosion Inhibitor. Allied 
Corp., Solvay Process Div., 
Use of sodium nitrite in corrosion pre- 
vention. 150 
Ultrasonic Cleaning. gy Ultrasonic 
Corp., 24 pp, illus., No. S-200. Appli- 
cations, advantages and operation of 
ultensonie cleaning equipment used for 
automotive, aircraft, electronic, elec- 
trical and optical parts. 151 
Etch Resistant Material. Eastman Kodak 
Co., 16 pp, illus., No. P-36. General 
procedures, applications and charac- 
teristics of an etch resistant material 
used to control metal removal during 
etching, photo milling or plating. 152 
Bright Nickel Plating. Harshaw Chemi- 
cal Co., 4 pp, illus. Advantages of 
Nubright bright nickel plating proc- 
ess. 153 
Chromaie Coating. R. O. Hull & Co., 
Inc., 1 p. General information on a 
chromate treatment for aluminum and 
its alloys. 154 
Coatings for Mirrors. Libby-Owens-Ford 
Glass Co., Liberty Mirror Div., 32 pp. 
Reflectivity, adherence, hardness, dur- 
ability, water resistance, effect of 
temperature and other information on 
a line of coatings for mirrors. 155 
Multicolor Enamel. Maas & Waldstein 
Co., 2 pp, No. 520. Data sheet for in- 
dustrial multicolor enamels. 156 
Herd Surfacing Electrodes. Metal & 
Thermit Corp. File cards give data on 
88 types and sizes of hard surfacing 
electrodes and rods. 157 
Zinc, Aluminum Metallized Coatings. 
Metco, Inc., 4 pp, illus., No. 93XG. 
Describes six zinc and aluminum metal- 
lized protective coatings for use on 
tanks, electrical parts, bridges and 
ships. 158 
Silicone Coating. Midland Industriai 
Finishes Co., 4 pp, illus. Properties, 
application data, corrosion resistance 
and uses of a silicone coating. 159 
Conversion Coatings. Neilson Chemical 
Co., 4 pp, illus. List of available litera- 
ture on iron and zinc phosphating 
chemicals and processes, rust re- 
movers, and metal cleaners and con- 
ditioners. 160 
Metal Cleaners. Northwest Chemical 
Co., 4 pp. Information on immersion, 
electrolytic and spray cleaners for die 
castings, steel, copper and aluminum. 

161 


Chemical 
17 pp, illus. 


Joining & Fastening 


High Presswre Seals, Fasteners. A. P. M. 
»., 4 pp, illus., No. C. General infor- 
mation, military specifications and 
typical uses of a line of high pressure 
seals, boots and mechanical fasteners. 
183 

Resin Adhesives. American Cyanamid 
Co., Plastics & Resins Div., 100 pp. 
Properties, uses and methods of appli- 


cation in the piywood and woodwork- 
ing industries of urea-formaldehyde, 
melamine-urea formaldehyde and 
straight melamine resin adhesives. 162 
Mechanical Fasteners. Boots Aircraft 
Nut Corp., 8 pp, illus. Engineering 
data, specifications, sizes and other 
information on a line of inserts de- 
signed to provide screw threads for 
joining sheet metal, plastic and metal 
castings, and wood and composition 
materials. 184 
Flvorocarbon Etchant. Chemgineers, Inc., 
2 pp, No. 369. Information on a solu- 
tion used to prepare the surface of 
fluorocarbon plastics for bonding, in- 
cluding instructions on cleaning, meth- 
ods of application and safety precau- 
tions. 163 
Metallized Mylar. Coating Products, 
Inc., 4 pp. General description, typical 
uses, and available patterns of self- 
adhesive metallized Mylar strips. 164 
High Strength Adhesive. Eastman 
Chemical Products, Inc., Chemical 
Div., 12 pp, illus., No. R-108. Applica- 
tion data, physical properties, heat 
and chemical resistance, and tensile 
properties of bonds made with a high 
strength adhesive called 910. 165 
Adhesives. Firestone Tire and Rubber 
Co., Xylos Rubber Co. Div., 16 pp, 
illus. Advantages, characteristics, de- 
sign hints and typical applications of 
a line of industrial adhesives. Included 
are a glossary of adhesives terminol- 
ogy and a selector chart listing recom- 
mended adhesives for specific combina- 
tions of materials. 166 
Epoxy Adhesive. Fybrglas Industries, 
10 pp, illus. Advantages, characteris- 
tics, methods of application, typical 
uses and costs of a two-part epoxy 
resin adhesive system. 167 
Bonding Silicone Rubber. General Elec- 
tric Co., Silicone Products Dept., 4 pp, 
illus., No. CDS-245. A review of exist- 
ing bonding technology and discussions 
of latest advances and techniques for 
bonding silicone rubber. 168 
Adhesives. Interchemical Corp., Fin- 
ishes Div., 8 pp, illus., No. 7/in. Gen- 
eral characteristics, formulations, and 
typical applications of a line of cus- 
tom formulated adhesives. 185 
Induction Brazing, Soldering. Lepel High 
Frequency Laboratories, 12 pp, illus., 
No. 5. Current issue of “High Fre- 
quency Heating Review” gives infor- 
mation on alloys, fluxes and equipment 
used in high frequency induction braz- 
ing and soldering. 169 
Self-Locking Nuts. Mac Lean-Fogg Nut 
Co., 8 pp, illus., No. 7-Ma. Properties, 
uses and dimensions of self-locking 
nuts. 170 
Insulation Adhesives. Minnesota Mining 
& Mfg. Co., Adhesives, Coatings & 
Sealers Div., 4 pp, illus. Temperature 
limits, application data, coverage and 
drying rate of four insulation adhe- 
sives and sealers. 171 





To get suppliers’ free literature use 


prepaid post card on pp 41 and 42. 











Adhesives. Raybestos-Manhattan, Inc., 
Adhesives Dept., 1 p. Large chart 
gives general descriptions, character- 
istics, solvents used, typical applica- 
tions, and bonding requirements of 
a line of synthetic adhesives. 172 
Fabricating Titanium. Republic Steel 
Corp., 24 pp, illus., No. 3. Data on 
the latest approved methods of fabri- 
cating and welding titanium and tita- 
nium alloys. Covers forming, cutting, 
blanking, tooling, lubricants; and 
fusion, resistance, flash butt, and 
pressure welding; and brazing. 173 
Bolts, Forgings. Rhode Island Tool Co., 
26 pp, illus., No. 75. Dimensions, prop- 
erties, prices and uses for drop and 
upset forgings, eye and special bolts, 
studs, cap screws, and nuts. 174 
Fasteners. Tinnerman Products, Inc., 
16 pp, illus., No. 350-1. Information 
on self-locking fasteners for threaded 
and non-threaded parts. 175 
Methods for Joining Metals. Linde Co., 
Div. of Union Carbide Corp., 36 pp, 
illus. Discusses various welding tech- 
niques for joining ferrous and non- 
ferrous metal parts such as _ tanks, 
railroad cars, condensers and _ bull- 
dozers. 186 
Pop Rivets. United Shoe Machinery 
Corp., “Pop” Rivet Div., 8 pp, illus. 
General description, advantages, meth- 
od of selection, and other pertinent 
data on two basic types of Pop rivets. 

176 
Nylon Screws. Weckesser Ce., 3 pp, 
illus. Installation data for black nylon 
screws and nuts. 177 


Methods & Equipment 
e Testing 


Hardness Tester. Wilson Mechanical In- 
strument Div., oa Chain & 

Cable Co., Inc., p., illus., No. TT-58. 
nen oat adie} operational data 
and prices of a Rockwell hardness 
tester. 178 
Fatigue Testing Machine. American Ma- 
chine & Metals Inc., Riehle Testing 
Machines Div., 8 pp, illus., No. RF- 
10-59. Characteristics, advantages, 
sizes, and other information on a hy- 
draulically actuated fatigue testing 
machine. 179 
Ultrasonic Cleaners. Circo Ultrasonic 
Corp., 4 pp, illus., No. 369. Specifica- 
tions, accessories, typical uses and 
general information on a line of ultra- 
sonic cleaners. 187 
Processing X-Ray Films. Eastman Kodak 
Co., X-Ray Div., 6 pp, illus. Describes 
an entirely new system of faster, bet- 
ter processing for industrial x-ray 
film. 180 
Electronic Testing Machines. Tinius Ol- 
sen Testing Machine Co., 40 pp, illus., 
No. 54. Operating data and specifica- 
tions for standard electronic physical 
testing machines from 500 to 1,000,- 
000-lb capacity. 181 
Testing Materials. United States Test- 
ing Co., Inc. Two pamphlets, Nos. 1 
and 2 of a series, describe the latest 
in testing, research, development, de- 
sign and instruments for materials, 
components, systems and products. 182 
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a Reminder 


to those Who use 
chenucal nickel alloy - 
plating: 


18D nih WR ARRON TIRE SE ENE Fam wR. © HORE 


x Fort ( ‘heton. 


‘There is only ONE 


Kanigen 


and 29 patents prove it 


non-porous, uniform coating. 

How can you be sure of getting Kanigen? Only one 
way — by calling General American or one of its licensees. 
For further information write: 








There are no substitutes for Kanigen—no other process 
that applies a hard, corrosion-resistant nickel alloy coat- 
ing without the use of electricity as Kanigen does. 
With Kanigen, you can plate anything from a small 
relief valve to a 20,000 gallon tank car with a virtually 
Kanigen Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street 
Chicago 3, Illinois 
Offices in principal cities 


LICENSEES 
INDUSTRIAL KANIGEN CORPORATION KEYSTONE CHROMIUM CORPORATION KEYSTONE METAL FINISHERS, INC. 


1095 Niagara Street 22 Raydol Avenue 


1421 Park Avenue 
Buffalo, New York Secaucus, New Jersey 


Emeryville, California 


For more information, turn to Reader Service card, circle No. 363 
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Materials, forms, finishes 


.. and related products .. . 


Advertised in this issue 


USE THIS 


tROeCxX TG... 


Keep up to date by looking up the advertisements on those materials in 
which you are most interested, on the pages listed below. 


Get more information on advertised products by circling the key numbers 
found on the advertisements (not the page numbers below) on the free 
postal card, pp 41-42. 





PAGE NOS 


Adhesu €8s 


Alumina 


Bimetals, thermostatic 
Brazing alloys 
Brazing rings... 


76-77, 136 

.21, 22, 30, 
146, 152, 166 
..2, 40, 69, 153 


Carbides, cemented 
Carbon, graphite 


Casting alloys ... 
Castings 
Centrifugal . 32 
Die ..... 40, 66, 178, 183 
Investment 
Cellular materials 
Cermets . 
Chromium chemicals 
Clamps, cable 
Cleaning, ultrasonic 
Coatings 
Electroless nickel .... 
Organic 
Vacuum deposited 
Cobalt and its alloys. . 
Copper and its alloys 
front cover, 26, 79, 184 


Diaphragms 
Die cut part Ss 


inside 
front cover 


Electronics, alloys for. 


Expanded metals 

Extrusions 
Metallic 
Nonmetallic 


Fabrics, coated ....... 
Fasteners, mechanical ... .38, 





Note Thia index includes all advertisers 
whose copy was received by closing date, the 
th of the month preceding month of issue 
Every effort has been made to insure ac- 
curacy, but the publisher does not assume 
responsibility fer errors or omissions 


For free technical literature on all kinds of engineering 


PAGE NOS 


....24, 150 


machines eeee 96 


Felts 
Finishing 
Flame spraying 
Flooring materials 
Forgings 

Formed parts 
Furnaces 


Glass ee eet S 
Glass for reinforcement. . 


Heating, induction 


Impact extrusions 

Indium and its alloys.......... 
Iron-base alloys 

Tron, malleable 


Laminates, plastics 
Low melting alloys 
Metal forming machines 
Metal powder parts 


Metal powder presses 
Metal powde rs es .141, 147 


Nickel and its alloys 4, 76-77, 171 
Perforated metals 
Plastics 
Cellulose acetate.......inside back 
cover 
inside 
back cover 
Diallyl phthalate. .. 67 
Epoxies ...... 19 
Phenolics . 
Polyamides (nylon) 
Polycarbonate 
Polyester (film). 
Polyesters 


Cellulose 


propionate 


plastics 


cover 
inside back 


cover 


Polyethylenes 


Polypropyle née 
Polystyrene : 
Polyvinyl chloride 
Reinforced 


PAGE 
Styrene-acrylonitrile . 
Styrene-methyl methacrylate 
copolyme rs 
Vinyls 
Plastics moldings .. : 
Plating processes, solutions... 37, 
145, 178, 183 
Platinum metals.............. 62-63 
Precision parts, metal... 148 
Precoated and preplated metals 64- 
Pressure vessels 
Rayon fibers 
Rings, metallic 
Rubber 
Moldings 144, 169, 181 
Silicone 128 
Synthetic 
Urethane 


Screw machine parts..........74-75 
Sheet, hot and cold rolled 98 
Silicones . 142 
Sintered nylon parts...... 
Spinnings 
Springs 
Stampings, punchings ... 
Steel 
Carbon 
Constructional 
Heat and corrosion resistant 51- 
55, 149, 154, 157, 171 
Low alloy ....01-55, 161 
Specialty 80-81 
Of rere 
Unspecified ....... Th 
157, 164, 184 


Tape, 

Testing equipment 

Tubed sheet 

Tubing and pipe, metallic. .28, 86-87, 
127, 130, 175, outside back cover 


pressure sensitive.. 


Vacuum melted metals... .86-87, 149 


9 


Zine and ite alloys..........+. 2 


materials, forms and finishes, see pp 43-47. 
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Here in the adhesives laboratory at Bridge- 
port, Conn., Raybestus-Manhattan engineers 
can solve even your most difficult adhesive 
problems quickly and economically. 


R/M manufactures a wide range of Ray- 
A 2B H = S IV E Bonpb® adhesives. For special requirements, 
ood ne O Fi L Ee Mi Ss R/M will tailor special adhesives . . . designed 


to meet your particular manufacturing tech- 
gS O _V Ee D niques, the demands of the materials you are 
using, and the service conditions of the 
product itself. 
R/M offers these 7 basic classes of ad- 


hesives, coatings and sealers: 


1. Heat-setting synthetic-resin adhesives, coat- 
ings and sealers 


2. Cold-setting synthetic-resin adhesives 


3. Heat-setting synthetic-resin, synthetic-rubber 
adhesives 

4. Cold-setting synthetic-resin, synthetic-rubber 
adhesives 


5. Rubber-base adhesives 
6. Synthetic-resin sealants and coatings 


7. Epoxy-base adhesives, coatings and sealers; 
casting, encapsulating and potting compounds 


Take advantage of R/M’s more than 20 years 
of experience in the production of bonded 
assemblies and the manufacture of adhesives, 
coatings and sealers. Why not call on Ray- 
bestos-Manhattan engineers today, without 
obligation, and ask them to prove how they 
can help you cut costs, speed production, and 
simplify fabrication and assembly operations. 


R/M Bulletin No. 700 contains helpful engi- 
neering information on Ray-BOND adhesives, 
protective coatings and sealers. Write for your 


free copy. 





RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT, Bridgeport, Conn. + Chicago 31 + Detroit 2 » Cleveland 16 « Los Angeles 58 


For more information, turn to Reader Service card, circle No. 417 
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Henry Dreyfuss: man in a hurry 





Dreyfuss talks design 


If you could get Henry Dreyfuss to sit still long enough for a caricature, the drawing would inevitably show 
him with his coat half on and briefcase in hand. Most likely, he would be on his way to the airport. He’s on 
the East Coast a third of his time, on the West Coast a third, and the other third in between. 

Henry Dreyfuss has been busy ever since he gave up scenery design in the late Twenties and helped pioneer 
the business that is now called industrial design. In the early days, he gave a new look to everything from 
hinges to pianos, cigarette lighters to tractors. Today he can look back on a career of redesigning vacuum 
cleaners and gas stations, bowling alleys and ship interiors, typewriters and dental equipment, magazine formats 
and military strategy rooms, plumbing fixtures and the Nike missile launcher. 

But Henry Dreyfuss is not one to look back. There are designs on his boards today that will influence our 
lives twenty years from now. ““Time,”’ he says, “is one of the designer’s big problems. A design assignment is 
often three years in development. The item may not be on the market for another three to ten years. After it’s 
introduced it will be in use for any number of years. In order to design that far ahead, our ideas have to be 
fresh, advanced and sprightly. It is a challenge to have to think as far ahead as we do.”’ 

One thing that goes a long way is the Henry Dreyfuss design credo, and it is all about people. “It says in 
effect,”’ Dreyfuss states, “that the item is going to be ridden in, sat on, looked at, talked into, operated or in 
some way used by people. If the point of contact between the product and people causes friction, we have failed. 


“On the other hand, if people are made safer, more comfortable, more eager to purchase, more efficient, or 
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just plain happier—we have succeeded.”” And succeed Dreyfuss does, by following this yardstick for effective 


industrial design: 1. Safety and convenience of use. 2. Ease of maintenance. 3. Cost, including tooling, pro- 
duction and distribution. 4. Sales appeal. 5. Appearance. 

Selection of the right material for the job plays an important role in satisfying each of the five requirements. 
As a matter of ethics and sheer common sense, Henry Dreyfuss, like any member of the American Society of 
Industrial Designers, will not endorse any one material. ““We have worked with all materials. What we want 
is the material that is right for the job. We look for the material that combines reasonable cost with the ability 
to be fabricated economically, and at the same time will give the product the built-in quality and durability 
it needs to sell well.’’ With no-nonsense requirements like that, it is not surprising that a great many Dreyfuss- 
,designed products use steel in one way or another. 

Steel has strength, integrity and honesty. Steel is what the designer is apt to call a ‘natural.’ Dreyfuss feels 
that the public’s image of steel depends largely on the product itself. A massive steel vault door conjures up 
an image of strength, imperviousness. Stainless Steel tableware suggests style and modernity. Steel curtain 
wall panels give buildings the look of tomorrow. 

The moral is this: steel has been with us for ages, yet it is the modern metal, the metal of the future. Its 
enduring modernity will continue to be recognized, and used, by designers like Henry Dreyfuss. 


(turn the page for a new look at steel) 


United States Steel 
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designing with (iss) High Strength Steeis 


COR-TEN Steel was developed by 
U.S. Steel and first used in 1933 


Dead weight in stationary 
structures is costly; in mobile 
equipment dead weight requires 
more power to move 


USS High Strength Steels’ yield 
points are all 50,000 psi min. 
compared to 33,000 psi for 
structural carbon steel. 





Send for the manual described 

at the right for a comprehensive 

guide on how to design with 
high strength steels 


MAN-TEN Steel costs only about 
20% more than structural carbon steel ; 
TRI-TEN Steel about 36% more, 
and COR-TEN Steel 42%, more. 


Watch United States Steel's 
special Christmas show, The 
Coming of Christ, in Color 
on NBC-TV, Wednesday, De 
cember 21, 8:30 P.M., E.S.T 


MATERIALS IN DESIGN 


Good design goes beyond material selection. Once the choice has been 
made, the designer’s job is to take full advantage of the material's 
properties. Few materials offer designers as much opportunity as 


high strength steels. 


USS Cor-TEN Steel is a name that has become a byword in design 
circles. It is a time-tested, high-strength low-alloy steel. Structural 
designers welcomed Cor-TEN Steel because it allowed them to pare 
dead weight and to lower maintenance costs. As structures, mobile 
equipment and machinery got bigger and bigger, dead weight became 
more of a problem. Even when weight could be shaved without stress 
problems, durability suffered. This high strength steel answered both 


problems. 


Strength did it. Cor-TEeN brand and other USS High Strength Steels 
have a 50% higher yield point than structural carbon steel. They 
permit as much as 33° weight reduction. They have superior resistance 
to atmospheric corrosion and abrasion, so there is little reason to over- 
design. Their fatigue and impact properties are excellent. Here is a 
quick look at three well-known USS High Strength Steels: 


USS Cor-TEN Steel has a yield point 50° greater than structural 
carbon steel, has four to six times its resistance to atmospheric corro- 
sion. It is used to do any one of these three things: 1) in slimmer 
sections to cut weight at no strength loss; 2) in equal sections to increase 
load-carrying capacity, cut maintenance and lengthen life; and 3) any 
number of combinations of 1 and 2. Cor-TEN Steel also has greatly 
superior paint adherence and is used where a longer interval between 


repainting is wanted. 


USS Tri-TEN Steel, with its 50% higher yield point than structural 
carbon steel, has superior notch toughness at low temperatures and 
keeps rugged equipment operating even in sub-zero weather. Its high 
endurance limit makes TRI-TEN Steel ideal for mobile equipment that 
must take repeated loading and reversals of stress. It is a natural for 


welded structures and bridges. 


USS Man-TEN Steel also has a 50% higher yield point than structural 
carbon steel, and is the low-cost member of the family. Weight reduc- 
tion as little as 17% with MAN-TEN Steel will save money on material 
cost alone. MAN-TEN Steel is a tough, durable steel and widely used in 
earthmoving equipment, truck frames, material handling apparatus 
and riveted bridges. 

High strength steels represent but a few of the over 3000 grades 
of steel in existence today. United States Steel makes a com- 
plete line of high strength steels, as well as constructional alloy, 
stainless and carbon steels. Bring your design problems to us. 


United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 
USS, COR-TEN, MAN-TEN and TRI-TEN are registered trademarks 


(iss) United States Steel 
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Here’s a book that is in the hands of 
thousands of engineers and designers. 
Itis your guide to the design of lighter, 


stronger equipment and structures. 


design manual for 
high strength steels 


Cranes have to operate in all- 
weather temperatures and are 
subject to stress and shock. 
That's why many of them are 
made of tough TRI-TEN Steel. 


TABLE OF CONTENTS 


Preface 
List of Symbols 


Light standards stay good looking for High Strength Steels 

years because of COR-TEN Steel's Engineering Considerations 
outstanding atmospheric corrosion Fundamental Characteristics 
resistance. Paint life is extended. i Tensile Strength 

Slim design is made possible by Yield Point 


COR-TEN Steel's strength. Fatigue Resistance 
Notch Toughness 

Abrasion Resistance 

Corrosion Resistance 

Formability 

Amenability to Welding 

Applications 

Economics of Application of High Strength Steels 
USS High Strength Steels 


Design Considerations for High Strength Steels 
Working Unit Stresses 
Tension 
Compression 

Axially Loaded Columns 

Eccentrically Loaded Columns 

Flat Plates in Edge Compression 

Interaction of Flat Plate Elements 

Effective Width of Fiat Plates 

Stiffened Flat Plates 


TRI-TEN Stee! has cut weight and cost of dozens 
of major bridges. In the bridge shown here, 
TRI-TEN Steel saved a quarter of a million dollars- 


Shear 


Rivets 
Fiat Plates in Shear 


Stresses in Beams 


Local Buckling of Compression Flanges 
Lateral Buckling of Beams 
Web Buckling 
Web Buckling Due to Compression 
Web Buckling Due to Shear 
Combined Compression and Transverse Loads 


Deformation and Deflection 
Beam Formulas 


Formed Sections 
Designing Against Corrosion 


One of the first applications 
of COR-TEN Steel was in 
hopper cars for weight re- 
duction and longer life. To- 
day, use of COR-TEN Stee! 
can save hundreds of dollars 
over the life of a car 


MAN-TEN Steel, used in 
truck frames and body mem- 
bers, reduces dead weight 
and increases payload. 


The LPG cylinder business uses considerable 
amounts of MAN-TEN Steel because of its 
strength, cost and ease of fabrication to lighten 


the weight. 


This mark tells you a product is 
made of modern, dependable Steel. 


Appendix 


Beam Formulas 
Characteristics of USS High Strength Steels 
Bibliography 


United States Steel 
Room 6150 

525 William Penn Place 
Pittsburgh 30, Pa. 


Please send me “Design Manual for High Strength Steels” 
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Company 
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City Zone State 


For more information, turn to Reader Service card, circle No. 461 
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NEWS ABOUT 
PRODUCT DESIGN 
AND 
MATERIALS 


Whether the design is a new 
product or improvements for an 
old standard, Dow plastics are 
ready to help the designer. They 
provide a vast array of thermo- 
plastics formulations—each 
with particular specialties. Take 
Styron®, for example... 

The workhorse of modern plastics, 


Styron (Dow polystyrene) permits the 
designer complete color choice, with 


A | niniitity Ay i 


{ 
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DESIGN 


Win the housewife’s approval . . . 


and products designed for the home 


score success in the marketplace. By helping designers create colorful, 


durable products that are effortless to care for, easy to use 


. modern 


plastics assist in gaining the all-important nod of approval from the lady 
of the house. In these new products, for example... 


TODAY'S PLASTICS 


STAR IN 


NEW HOUSEWARE DESIGNS 


This 


material affords good flexural strength 


attractive surface finish assured 
provides excellent dielectric properties 
and low water absorption. Best of all, 
Styron molds, extrudes 
and thermo-forms easily 
in 20 different formulations that spot- 
light particular design characteristics. 
For example, in the new combination 
appliance designed both to vacuum rugs 
and scrub floors below), 
tanks are made of Styron 475, developed 
specifically for high impact strength— 


is low in cost 


and is offered 


(illustrated 


ENGINEERING 


three to five times greater than general 
purpose polystyrene materials. This for- 
mulation also provides the tank housing 
for the hard-working rug shampoo 
device. 

Styron 369, a formulation that com- 
bines excellent heat resistance and good 
impact strength, makes a colorful case 
for the high-styled clock radio. And the 
wall clock takes advantage of other ver- 
sale features of Styron —the case is 
opaque while the protective dial cover 
is crystal clear. 





For outdoor relaxation, handsome 
chairs are laced with cord of PVC, Dow 
polyvinyl! chloride. Excellent aging char- 
acteristics, quick recovery from loads 
combine to assure durability and long 
lasting comfort. In a wide range of 
colors, PVC materials clean easily. 


For privacy on the patio, new wall 
divider grilles offer novel designs, main- 
tain their good looks for years. Molded 
of Zerlon®, they are exceptionally 
strong, resist outdoor weathering . 
and stand up under blazing sun or 
freezing cold. 


LOOKING FOR NEW MATERIALS? 


The Dow family of thermoplastics provides one of the widest lines 
of materials and formulations available in the industry today. 
More than likely, there are Dow plastics that can help you today 
in designing products for tomorrow. We'll be glad to help with 


specialized technical service—from helping select the right formu- 


lation to assisting in color styling, as you wish. Just write to 
THE DOW CHEMICAL COMPANY, Midland, Michigan, Plastics Merchandising 


Department 1721CD12. 


Cans open in a hurry with electricity 
turning the crank. And this can opener 
is a breeze to keep clean because the 
stand and housing are of Tyril®. Re- 
markably stain-resistant, this material 
withstands foods, oils, waxes, soaps . . . 
even solvents and many chemicals. 


THE DOW CHEMICAL COMPANY 


Midland, Michigan 


For more information, turn to Reader Service card, circle No. 350 
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Every Hour M. S. Little Brass Goods Company 
Makes 650 Appliance Fittings Better 
With HANDY & HARMAN SILVER BRAZING 


Rotating jig showing mounted assemblies entering and leaving gas-air furnace. 


This Hartford, Connecticut, company makes—in volume—an assembly that goes into 
the overflow system of household appliances. The assembly consists of brass tubing and 
a machined brass casting. The two components are joined by a preplaced ring of 
Handy & Harman Easy-FLo 45 silver brazing alloy and HANDy FLux. Heating is auto- 
matic gas-air; parts are placed on a rotating turntable to pass through the gas furnace. 
Every 60 working minutes, 650 assemblies are completed. 

The advantages here are that the manufacturer can use thin-walled tubing with 
heavier, threaded components at no sacrifice in strength. Because of Easy-FLo’s 
penetrating qualities, the entire shear area is fully as strong as the solid parts of the 
assembly, yet considerably lighter. And, casting and machining the components for this 
assembly have been greatly simplified. 

Are you in pursuit of a metal-joining method which offers—among other advantages 
~——high, uninterrupted production at low capital investment? You may easily find the 
answer in Handy & Harman silver brazing. Hundreds of manufacturers and fabricators 
of as many different products, parts and components are right now enjoying the speed, 
economy, strength and flawlessness of brazing. You can too. Just ask Handy & Harman, 


Left— brazed assembly. Right— components , 
with preform ring of EASY-FLo 45. 82 Fulton Street, New York 38, N. Y. 


Your No.1! Source of Supply and Authority on Brazing Alloys Offices and Plants 
— wm Bridgeport, Conn 
“~~ Chicago, Ill. 


FOR A GOOD START: 
BULLETIN 20 


at 
This informative booklet gives a SY coeeees, Chto 
good picture of silver brazing and 5s & Detroit, Mich 
its benefits. .. includes details on Y New You RY. 
alloys, heating methods, joint dee \ 9 =~ HAN D & HARMAN Providence, va 
sign and production techniques. eh General Offices: 82 Fulton St., New York 38, N. Y. Day — Te 


Write for your copy. = DISTRIBUTORS IN PRINCIPAL CITIES Toronto, Canada 


For more information, turn to Reader Service card, circle No. 375 
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IF ['T MUST SLIDE 
ROLL@STRIKE & 
— SEAL®S...OR DEFY 
~ HEAVY LOADSSSAND 
ABRASION @ FROM 
~80° FTO +250'E. ... 
MAKE IT WITH 


ADIPRENE 


URETHANE RUBBER 


PROPERTIES OF CURED ADIPRENE POLYMERS 








*Hardness, Shore A 75 | } 97 994 


Hardness, Shore D 7 | , 60 78 
Modulus, 300%, psi 1100 7000 | _ 
**Tensile Strength at Break, psi 4500 | 8500 8500 


——— + _ —— — — 
Elongation at Break, % 400 340 250 


Izod Impact Notched ft.-Ibs. in. ~ Flexed . <2 


ie | 2 . 7 
Split Tear, ASTM-D 470 Ibs./ linear inch | 200 
<* “ Ee A! 


—— ———E — 
* * *Compression/ Deflection, psi @ 5% defi. 6000 























— 








o a ~ a . er _ e 
Rebound Resilience, % 45 
| Excellent Excellent Excellent Excellent 
+ EE nd | — —EE 


-80 -80 ; -80 





Oil Resistance 





Low Temperature Brittle Point, FP. 























* Softer compounds ranging from 10 Shore A are also available. * * Sampies pulled@ 1 in./minute (elastomer stocks normally pulled @ 20 in./min.)* * * Shape Factor1.0 
For more information write E. |. du Pont de Nemours & Co. (Inc.), Elastomer Chemicais Dept., MDE-12, Wilmington 98, Delaware 


ADIPRENE® 
URETHANE RUBBER 
®t6. uw 5. pat, OFF 
Better Things for Better Living . . . through Chemistry 
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For Performance-Tested Dependability...Use 


Molten metal flows evenly into all parts of the mold, 
then solidifies into pre-shaped parts with uniformly 
dependable properties throughout. Malleable iron 
castings will stand up under extremes of tension, im- 
pact, torsion, shear, fatigue, wear, heat, cold, and 
corrosion. They also offer maximum economy, are 
easy to work, and are versatile enough for parts 
ranging from a few ounces to hundreds of pounds 


i 


Liquid flow through a cross section of a Malleable differential carrier. 


Malleable 


The more manufacturers know about Malleable cast- 
ings, the more they use Malleable to improve quality 
and increase profits. Get the full story on Malleable 

Contact any of the progressive companies that 
display this symbol — 


MEMBER 


MALLEABLE 


,* 


~ 4 Cc 
STiInes coun 


For details on Malleable’'s uniformity and reliability contact any company listed on the opposite 


page, or Malleable Castings Council, Union 





Commerce Building, Cleveland 14, Ohio. 


Malleable Castings... 


Uniformly Dependable All The Way Through! 


Section a Malleable iron casting . . . check it under 
the microscope. You will find it shows a similar 
microstructure all the way through . . . and, there- 
fore, gives you unvarying strength, toughness, and 
easy machinability. 


Structural uniformity in a typical Malleable casting is seen in these micro- 
graphs from thick and thin, center und near-surface areas of the automotive 
differential carrier shown in the color illustration. Samples are magnified 
100 times after 3% nital etch. 


Uniformity Assures 

Design Versatility and Easy Machinability 
Malleable’s structural uniformity and unvarying 
strength permit designs of any practical configura- 
tion based on the functional requirements of. the 
part. The malleablizing process relieves internal 
stresses, and assures fast, problem-free machining. 


The Proof Is In The Using 

The ultimate proof of a material’s quality comes 
from actual use by customers. Truck and car torsion 
arms absorbing millions of road shocks, vital tractor 
parts performing equally well in the Sahara and the 
Antarctic, and thousands of other applications pro- 
vide continuous proof of Malleable’s unexcelled 
uniformity and reliability. 


Free Assistance and Information 

Any member of the Malleable Castings Council 
will be pleased to assist you in making engineering 
decisions for effective use of Malle- 

able castings. For further informa- 

tion, call or write today to any of 

the companies listed below for Data 

Unit No. 103 “Uniformity”, or 

Malleable Castings Council, Union 

Commerce Building, Cleveland 

14, Ohio. 





MALLEABLE 


For Quality and Economy...Use 


For Service In Your Area Contact... 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Castern Malleable tron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable tron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable tron Co., St. Ch 

National Mall. and Steel Castin; 

Peoria Malleable Castings Co., 

Wagner Castings Company, Decatur 


INDIANA 


Albion Malleable tron Consens, 

Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 : 
National Mall. & Steel Castings Co., Indianapolis 22 


1OWA 
lowa Malleable Iron Co., Fairfield 





MASSACHUSETTS 
Beicher Malleable Iron Co., Easton 
MICHIGAN 
Albion Malleable tron Co., Albion 
Auto Specialties Mtg. Co., Saint Joseph 
Cadillac Maileable iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 
MINNESOTA 
Northern Malleable tron Co., St. Paul 6 
MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 
NEW HAMPSHIRE 
Laconia Malleable tron Co., Laconia 
NEW YORK 
Acme Stee! & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

astern Malleable iron Co., Solvay 
Oriskany Matieable tron Co., inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 
OHIO 
American Malleable Castings Co., Marion 
Centra! Fdry. Div., Gen. Motors, Defiance 
Dayton Mali. iron Co., Ironton Div., Ironton 


Dayton Mall. tron Co., Ohio Mall. Div., Cpenbes 16 
Maumee Malleable Castings Co., Toled 

National Mall. and Steel stings Co., Clovetand 6 
PENNSYLVANIA 

Buck tron Company, _, Fiiedetyhie 22 

Erie Malleabie iron Co., 

Lancaster Malleable ie Co., Lancaster 

Lehigh Foundries haya ny Laston 

Meadville Malleable iron Co., Meadville 
Pennsylvania Malieable iron Corp., Lancaster 


TEXAS 

Texas Foundries, Inc., Lufkin 

WEST VIRGINIA 

West Virginia Mall. tron Co., Point Pleasant 
WISCONSIN 


Belle City Maileable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, Inc., West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Maileable & Grey lron Works, Milwaukee 46 
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SQUIRREL-CAGE GRIDS FOR HIGH-FREQUENCY ELECTRON TUBES 
For high-frequency vacuum-tube grids manufactured by General 
Electric Company, only a Platinum-clad wire, such as produced by 
Engelhard Industries, was able to provide the properties to assure 
efficient grid and tube operation, 


W here no metal but Platinum 
will do the job as well... 


This cage is used by 
General Electric Com- 
pany to tame electrons 
in a vacuum tube. It’s 
called a squirrel-cage grid, 
and is used to control the 
electrons flowing from the 
hot cathode to the plate, or 
anode. 

Some grids become con- 
taminated by material from the hot cathode 
and then may emit electrons, which upset nor- 
mal behavior of the tube and may even cause 
its destruction. This occurs when the work 
function of the grid becomes too low—when 
it is too easy to boil off electrons. 


Platinum has a very high work function 
(over six electron volts) and, more important, 
it remains reluctant to emit electrons even 
after contamination from the nearby hot 
cathode. 

This is why vacuum tube designers at Gen- 
eral Electric’s Power Tube Department in 
Schenectady specified platinum-clad wire for 
both the control and screen grids in two highly 
sensitive electron tubes . . . the G1-6251 and 
the G1-6942 . ceramic tetrodes for VHF 
television and UHF bands. The electronic 
properties of platinum, with the high tem- 
perature strength of tungsten, are combined in 
platinum-clad tungsten wire as the answer to 
the problem. 

With its high melting point and its unique 
ability to absorb contaminating thorium, with- 
out significant impairment of its high work 
function—no metal but platinum is able to do 
this job as well! 


The six platinum metals are: 


PLATINUM + PALLADIUM «+ RHODIUM 


ico. PLATINUM METALS 





PROPERTIES THAT SOLVE PROBLEMS 


Where conditions involve low vapor pressure 
and high work function—as in the operation of 
high-frequency electron tubes; or where high- 
temperature stability is a must—as in the pro- 
duction of glass fiber; or where wear-resisting, 
highly conductive surfaces are needed—as in 
the production of printed circuits; or where 
peak catalytic efficiency is called for—as in the 
refining of high octane gasoline...the platinum 
metals often prove to be the only solution to 
the problem, as well as the most economical 
materials to use. 

Perhaps your own progress has been 
blocked by the limitations of materials to 
withstand such severe conditions. If so, plati- 
num, palladium, rhodium, ruthenium and 
iridium—each possessing a unique combination 
of properties—are well worth your attention 
and consideration. 

Specialists are prepared to work with you 
in evaluating these metals for new commercial 
and scientific uses. As a first step, write us for 
additional data on the outstanding character- 
istics and successful applications of the six 
platinum metals and their alloys— indicating 
your field of interest or how we might be of 


assistance. 





CAN THESE PROPERTIES OF THE 
PLATINUM METALS HELP YOU? 





Low Vapor Pressure 

High Temperature Stability 
Superior Wear Resistance 

Peak Catalytic Activity 
Exceptional Chemical Inertness 











RUTHENIUM «+ IRIDIUM + OSMIUM 


DIVISION 


The International Nickel Company, Inc., 67 wai! Street, New York 5, N.Y 


For more information, turn to Reader Service card, circle No. 382 




















Now! Form products from 
Bonderized, pre-painted 
aluminum in coils 


A modern, new way to better products at lower manufacturing cost. 
Use Bonderized aluminum coil stock with baked-on paint, ready for 
fabricating. 

Automated straight-line production assures uniform Bonderized and 
roll coat painted coil meeting the highest quality control standards. 

The Bonderite coating on aluminum stock accomplishes the double 
job of controlling corrosion and anchoring the paint. Paint adhesion is 
so spectacular that the most severe forming operations can be accom- 
plished without finish failure. 

Service life of paint over Bonderized aluminum is five to ten times 
that on untreated aluminum! 

Improve manufacturing efficiency, product performance and customer 
satisfaction by forming your aluminum products from Bonderized, pre- 
painted coil stock. The Parker representative has complete, helpful 
information for you. 


Parker Rust Proof 


2173 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE corrosion BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE— wear 
resistant paint base aids in cold forming of metals rust resistant resistant for friction surface 


*Bonderite, Bonderized, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. f 


* MATERIALS IN DESIGN ENGINEERING 





The Bonderite 
seal is a 
recognized 

mark 
of quality 


Shingles 

tered alate, 

PN aeslii-iaitigel mm elelal-ii; 

OM iclemelite downspouts 
melathivesats 

wifelsiiMmelsle Mla g-1-1sMigelil-t; 
Windows 

Awnings 

Cabinets 


ute) elit-mareliiles 


iny aluminum 
eM iilele| Ma agelin 


»d aluminum 


Photo courtesy KEYSTONE ALLOYS COMPANY 


Company 


TROPICAL—heavy duty 
maintenance paints since 1883 
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DECEMBER, 1960 « 65 





IBM's 
“NEW LOOK” 
enhanced 

with 

MT. VERNON 
Die Castings 


CASE HISTORIES FROM 
MT. VERNON FILES 


Behind the sleek silhouette of the dramatically new its complete facilities for die cast zinc and aluminum 
IBM electric typewriters i ore than a quarter of parts ready for assembly. These services, all under 
1 century of experience 1 combination of styling one roof in 200,000 square feet of space, may hold 
nd engineering advances” that promise and de the answer to your design and production problems 
better performance and easier typing Think about it and let us know. We'll gladly 
For its enclosure IBM knew what it wanted: a talk it over, without obligation. Just call your nearest 
new high in eye-pleasing design combined with the Mt. Vernon sales representative 
low cost, production benefits of die-casting 
It was only natural that, for these die castings, once 
igain, they turned to Mt. Vernon, a reliable supplies GB Ras tty 
IBM for over 25 years ; = 6 Rin tire ii me 
And, once again, they found Mt. Vernon’s co my > Ha ae ny Ti] i 
rdinated four-fold service — designing, die making 
isting, and machining—equal to the job of meeting 
their strict requirements: strong, gracefully arched 
thin-walled, large aluminum sections that match and ewe SC Pen, Ecem enon a -m 
, 


fit perfectly. The three castings that cradle and en 
close the intricate typewriter mechanism are deliv come ae. SONN & Cee 
ered completely machined, ready for finishing 

Like IBM, leading manufacturers in all industries Kaul ' Allie, 
know and rely on Mt. Vernon’s experienced use of , —s @) 


vost” 
PARTICIPANT 


BIRMINGHAM, ALA.: Mr. |. B. Armstrong, Jr., P. 0. Box 2244 QUINCY, MASS.: Mr. Edmund W. Libby, 91 Merrymount Rd. 
SALES BROOKLYN, N. Y.: Mr. Robert V. Moore, 23)7 Plumb 2nd St ROCHESTER, N. Y.: Mr. William Savers, 101 Briarcliff Rd. 
REPRESENTATIVES CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St SKANEATELES, WN. Y.; Mr. Jerome J. Theobald, 9 E. Genesee St. 
GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St. STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Box 55, R.R. No. 1 VALLEY FORGE, PA.: Mr. G. T. McMaster, P.0. Box 115 
PITTSBURGH, PA.: Mr. Andrew W. Anderson, 300 Pasadena Drive So 


For more information, turn to Reader Service card, circle No. 455 
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This plastic is ideal for applications where 
changes in humidity can affect electrical values. 
DAPON can prevent costly ‘‘in service’’ failures in 
electrical and electronic components. 


A new molded plastic potentiometer produced by New 
England Instrument Company features exceptional re- 
sistance to humidity, high reliability and low noise. 
A raised conductive plastic ring is used in place of 
resistance wire in these miniature units. The new po- 
tentiometers are ideal for servo and instrumentation 
applications where long life and extreme accuracy are 
important factors. 

The solid resistance element, insulating base and sil- 
ver terminal leads are molded in one operation with 
DAPON (diallyl phthalate) Resin. Result: a single, almost 
indestructible precision unit. 

New England Instrument chose DAPON because of its 
superior electrical and physical properties, and its low 
moisture absorption. DAPON also molds easily around 
metal inserts without cracking, and withstands ex- 
tremes of temperature, vibration and shock. 

Specify DAPON (diallyl phthalate) Resin when you 
need: 

e Low dielectric loss 

e High dielectric strength FIRST DAY AFTER 30 DAYS AT 100% RH AND 80° F. 
e Superior dimensional stability AND AFTER REMOVING MOISTURE FILM 
e Excellent arc resistance 

e High volume and surface resistance after high 

humidity-high temperature conditioning FOOD MACHINERY AND CHEMICAL 

Write for FMC’s data sheet containing technical in- CORPORATION 
formation about DAPON, suggested uses for this resin, Dapon Department 
and the names of DAPON compounders. 161 East 42nd Street, New York 17, New York 


PHENOLIC 


SWHODIW NI 
JONVLSISSY NOILWINSNI 
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there are always 
ood reasons for 
designing 1 1n 


in Wen Shaver Kits 
it’s economy 


polypropylene 


Wen’s requirement: an attractive, shatter- 
proof shaver kit at lowest possible cost. 
The answer, after extensive testing: 
AviSun Polypropylene. Molds _ beauti- 
fully, with high gloss. No “soapy” feel, 
no dust problems. The only practical 
material for a self-hinge. Makes possible 
single cavity molding, cuts production 
time 60%, saves 15c hinge cost per kit. 
Highly heat resistant, won’t warp. 


Polypropylene makes better products at 
lower cost. No other material has this 
combination of properties: 

1. Heat Resistance 

2. Chemical Resistance 

3. Toughness 

4. Economy 


AviSun’s technical specialists will be glad 
to work with you on your specific appli- 
cations. Write for Booklet AP-601 giving 
complete technical information. 


NATIONAL SALES REPRESENTATIVES 
A. SCHULMAN, INC. 


a 


AVISUN 


AKRON 98, Ohio 

790 Talimadge Ave. 
HEmiock 4-4124 
BOSTON 16, Masa. 
738 Statler Bidg 
Liberty 2-2717 
CHICAGO 45, Ili. 
2947-51 W. Touhy Ave. 
ROgers Park 1-5615 
EAST ST. LOUIS, III. 
P.O. Box 310 

14th & Converse Sts 
UPton 5-2800 


LOS ANGELES 5, Cal. 


Rm. 730, Texaco Bidg 
3350 Wilshire Bivd. 


Department 417 
1345 Chestnut Street 
Philadelphia 7, Pa. 


DUnkirk 5-3018 
NEW YORK 22, N.Y 
460 Park Ave 
MUrray Hill 8-4774 


Phone: LOcust 8-5520 
“a trademark of AviSun Corp. 
For more information, turn to Reader Service card, circle No. 458 
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A new family 
of materials 


to meet 
special problems 
a 


AMSCO ALLOYS 


In addition to austenitic manganese steel castings—iong known for 
their exceptional service life in mining, construction, quarrying and 
milling applications—Amsco now offers seven other ferrous alloy 
materials. These include specially alloyed manganese steels, chrome 
moly steels, high strength alloyed steels and alloyed cast irons. 
Each has particular advantages for specific service requirements, 
involving various combinations of impact, stress and wear. Check 
the brief facts on these alloys below. Then call in an Amsco sales 
engineer to assist in selecting the one best material to meet your 


SHOCK 
STRESS 
ABRASION 


application needs. 


Heat-treated, chromium alloyed manganese steel... for use 
in light-to-medium weight castings requiring modest improve- 
ment in growth and distortion, and increased stiffness. 


tensile strength 
yield strength 
elongation 
reduction of area 





Heat-treated, molybdenum alloyed manganese steel... for 
castings requiring improved weldability, for extremely heavy 
metal sections, and castings exposed to excessive heating 
environments. 


tensile strength 
yield strength 
elongation 
reduction of area 





Heat-treated, molybdenum alloyed manganese steel... for 
use in castings requiring optimum mechanical properties and 
wear resistance. Provides improved stiffness and resistance 
to peening and flow. 


tensile strength 
yield strength 
elongation 
reduction of area 





Heat-treated, air-hardening chrome-moly steel... for casting 
applications involving scouring or grinding wear. Suitable for 
mdre complex casting designs. 


$ 


tensile strength 
yield strength 
elongation 
reduction of area 
hardness 





Heat-treated, air-hardening chrome-moly steel... exhibits 
potentially improved wear resistance over CML (above), when 
shock loading is not sufficiently severe to cause breakage. 


tensile strength 
yield strength 
elongation 
reduction of area 
hardness 





Martensitic, multiple alloy stee! with chromium, nickel and 
molybdenum ...combines high mechanical strength with 
good abrasion and wear resistance. 





tensile strength 
yield strength 
elongation 
reduction of area 
hardness 





High chromium cast iron... provides outstanding abrasive 
wear resistance, where impact force is low but particle 
velocity and scouring forces are high. 


tensile strength 
transverse strength 
deflection 

hardness 





For further information AMERICAN — 
—write for technical bulletin on | Brake Shoe | a9 
“Amsco Ferrous Alloy Castings”. | Brake Shoe | 


American Manganese Steel Division « Chicago Heights, lUlineis 
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WHAT DO YOU WANT 
TO BOND TO WHAT? 


Take a structural material—for instance, any 
of the materials shown to the right. Want to 
join it to itself or another material? Then 
chances are that ScOTCH-WELD® Brand 
Structural. Adhesives are your best fabricat- 
ing answer. This modern high strength 
method of joining materials permits improved 
design and production techniques . .. cuts 
costs .. . offers unique benefits. 


For example: Smoother contours result when 
mechanical fasteners are eliminated. Fabri- 
cating complex shapes—often impossible or 
too expensive with ordinary fastenings—is 
made easy and economical with SCOTCH-WELD 
Adhesives. In fact, costly complex castings 
can often be replaced by two or more inex- 
pensive simple castings bonded together with 
SCOTCH-WELD Adhesives. And lighter gage 
materials may be used where desired, since 
stress is spread over a wide area. Often, too, 
inspection and production steps can be elimi- 
nated. Another benefit—unusual combina- 
tions of materials which can be joined in no 
other way can be bonded perfectly with 
SCOTCH-WELD Adhesives. 

Throughout the metalworking industry, 
bonding with SCOTCH-WELD Brand Structural 
Adhesives is improving quality, speeding 
production and cutting costs. 


SCOTCH-WELD Adhesives may be the answer 


to your design and production problems. . . 
and improve your product at the same time. 
For full information write on your company 


letterhead, outlining area of interest, to: AC&S 
Division, 3M Company, Dept. SBHH-120, 
St. Paul 6, Minn. “Scotcn-weut » Reg. T.M. of 3M Co 


ADHESIVES, COATINGS AND SEALERS DIVISION 


TMinnesora Winine AND Manu racrurine COMPANY Y 
. «+ WHERE RESEARCH IS THE KEY TO TOMORROW SS 
SSS ee 


For more information, turn to Reader Service card, circle No. 395 
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Photo and unretouched x-ray show automatic pilot grip for B-58 Hustler bomber. Plastics fabrication by Swedlow 
Control stick assembly by H. W. Loud Machine Works, Inc. B-58 by Convair, a Division of General Dynamics Corporation. 


PILOT’S GRIP BY SWEDLOW: A STUDY OF 
ADVANCES IN REINFORCED PLASTICS 


This pilot’s hand grip must withstand 500 lbs. fore and aft pressure; 200 lbs. 
lateral pressure, yet be light in weight. It must contain a handful of electrical 
controls; over a score of connections—so it must have dependable electrical 
properties. Quite a problem. The Swedlow answer: an epoxy resin system and 
two forms of glass fabric...plus an ingenious multi-step molding and curing 
process to get the most from the materials. Result: a handle which meets speci- 
fications, needs only one-shot machining. The techniques and proprietary proc- 
esses developed to solve this problem represent the most advanced skills and 
insight necessary for plastics fabrication today and tomorrow. 


For more information, circle No. 435 


SWEDLOW In. LOS ANGELES 22, CALIFORNIA : YOUNGSTOWN 8, OHMIC 


Put these Swedlow 
skills to work 

on your problem. 
Write for full 
information, to 
Dept. 18. 


Sicsdiaw 











WELDING HELMETS 


SERVING TRAYS 


MODERN CHAIRS 


So many good things 
serve you better 


because of fiber glass 
(Johns-Manville Fiber Glass, that is!) 


MATERIALS 


IN 


DESIGN 


ENGINEERING 


MERRY-GO-ROUND HORSES 


Sturdy, weather-resistant playtime 
equipment... rust-proof gardening 
gadgets ... all kinds of protective 
headgear. There are thousands of 
intriguing, lightweight plastic prod- 
ucts that serve you better and last 
longer because they are reinforced 
with Johns-Manville fiber glass. It 
has opened new worlds of useful 
products that are both easy to main- 
tain and pleasing in design. 








le eet eae 


Cr 
\e 


BOWS & ARROWS FIRE HELMETS GARDEN HOSE REELS HAMMER HANDLES TOTE BOXES 


The tough glass fibers produced Perhaps you can improve your 
by Johns-Manville for the rein- product—or develop new ones—with 
forced plastics industry (available Johns-Manville fiber glass textile 
as fabric, roving, and mat) are products. For information, write: 
stronger than steel by weight... Johns-Manville, Box 14, N. Y. 16, 
lend strength and exceptional dura- N. Y. In Canada: Port Credit, Ont. 
bility when combined with plastics. Cable address: Johnmanvil. 


JM JOHNS-MANVILLE 
ivi FIBER GLASS 


For more information, turn to Reader Service card, circle No. 459 
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J-M GARAN® FIBER GLASS ROVING 
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MUELLER BRASS CO. PRODUCES 
SPECIFICATIONS... REGARDLESS OF 


To obtain the desired physical and design requirements in a part at the 
lowest cost, there is usually one specific process by which that part can be 
most successfully and economically manufactured. Because the Mueller 
Brass Co. offers a variety of production methods, you get sound engineering, 
accurate production method analysis, our assurance of getting the best 
product at the lowest cost . . . regardless of metal specified or the size of 


your particular part. 


BRASS, BRONZE, ALUMINUM FORGINGS 


The two parts shown here dramatically illustrate the ability of the Mueller Brass Co. to produce precision 
forgings regardless of size or configuration. Both the tiny dental drill nozzle and the big heat exchanger shell 
hub, which is the largest of its kind ever produced, were forged to exacting specifications. The weight of the 
nozzle is only a few ounces while the shell hub weighs 40 lbs., and has a forged pocket 7'%." in diameter and 
4%" deep. By way of size comparison, the pocket is big enough to hold over 14,000 of these tiny drill nozzles. 
By forging the pocket, considerable machining time and money was saved. The sound, dense structure of the 
shell hub makes it ideal for the high pres- 

sure application for which it was 

designed. The forging not only does 

the job better, but was produced 

for 25% less than the casting it 

replaced. Experience makes it 

possible for the Mueller Brass 

Co. to produce high quality 

precision forgings regardless of 

specifications . . . why not 

put this experience to 

work for you? 


Write today for Engineering 
Bulletins on any of these Products. 


SCREW MACHINE PRODUCTS POWDERED METAL PARTS 


MUELLER BRASS CO. 
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PARTS ECONOMICALLY...TO EXACT 
METAL, METHOD OR SIZE... 





When you are designing, specifying or purchasing 
fabricated parts, call in the ““Man From Mueller 
Brass Co.” to help lower costs and improve your 
products. Sales and engineering service is available 
to you at Mueller Brass Co. offices throughout the 
United States. Make Mueller Brass Co. your one 
dependable source for all your part needs. 


COLD PREST’ IMPACT EXTRUSIONS 


Today, because of vast experience in alloys, the Mueller Brass Co. has 
greatly expanded the possibilities of parts production by the impact 
extrusion method. Aluminum, of course, has been successfully used for a 
multitude of tubular shapes. But now it is also possible to impact 

parts of copper alloys incorporating such major advantages as: 

closer tolerances, better finish and appreciable metal 

savings. Because of dimensional accuracy possible 

with the impact extrusion, the necessity of secondary 

machining operations is often eliminated. 

Che parts shown here are representative of the 90-10 Copper Nickel Alloy 
group now being economically produced as 
impact extrusions by the Mueller Brass Co. 
who offer complete engineering and design 
service in the development of new 

parts from copper base ailoys. 


| 
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Low Phosphorus 
Special Alloy 902 3 Copper Alloy 


Aluminum Alloy 
6061 Tellurium Copper Alloy 


Oxygen Free High ' 
Conductivity Copper 


SOURCE FOR ALL THESE OTHER PRODUCTS 


oa cornea is 
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FORMED COPPER TUBE 


STANDARD and 
SPECIAL ALLOY ROD y 


PORT HURON 21, MICHIGAN Gia 


For more information, turn to Reader Service card, circle No. 399 
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THE BEATING 


— 
Liquids forced at high pressure through 


restricting valves—of HAYNES STELLITE 
alloy! That’s the modern way by 
which hundreds of products are homogenized today, to make 
better dairy, chemical, food, and textile products, to name a few. 

HAYNES alloys have been a standard material for 
homogenizer valves for 25 years. Valves that remain free from 
roughness, porosity, sharp corners, pits. Valves that retain their 
dimensions where pressures may reach 15,000 psi, and 
liquid velocities exceed 30,000 ft. per minute. Valves that keep 
products clean and free from contamination and give long 
service despite corrosive and abrasive conditions. 

If design and production in your field call for tough metal 
parts, look into Haynes alloys. There are more than 15 to choose 
from including HAYNES STELLITE cobalt-base alloys, 

HAYNES iron-base alloys, HAYSTELLITE cast tungsten carbide, 
and HasTeE.toy nickel-base alloys. They are available as castings 
forgings, completely fabricated parts, or as sheet and bar 

stock. All parts can be furnished machined or ground to specified 
size and finish. 

Our engineers will help you pick the right HAYNEs alloy to 
resist practically any condition of wear, heat, or corrosion. 

For more information write for descriptive literature. 


ALLOYS 
HAYNES STELLITE COMPANY 


Division of 
Union Carbide Corporation 
Kokomo, Indiana 


THAT TAKES 


HAYNES 
Alloys 
will do 


Aas} 


“ ve rae ee. 


the job! 


UiNirey. 
CARBIDE 


The terms “Haynes,” “Haynes Stellite,” “Hastelloy,” “Haystellite,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 


TYPICAL “HAYNES” ALLOY MACHINERY PARTS 


Chuck inserts of Haynes 
Sre.uite alloy last up to 50 
days—2 shifts daily—holding 
heavy pieces during a cut-off 
operation. 


Seam rollers on milk-can ma- 
chines turn out 2 to 3 times 
as many cans now that the 
rollers are made of HayYNes 
STELLITE alloy. 


For more information, turn to Reader Service card, circle No. 377 


Cutters and bed knives made 
of Haynes STELLITE alloy 
stay clean and sharp for years 
while pelletizing extruded 
polystyrene. 
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Revere helps “fit the metal to the job” 


AND A COMMUTATOR MANUFACTURER SAVES ON BOTH MATERIAL COSTS 
AND OVERALL COSTS WHILE PRODUCING A SUPERIOR PRODUCT 


The hub of the small commutator you see above originally 
was made of a ferrous metal. Certain problems cropped up 
due to the fact that the rod from which the hubs were fabri 
cated, not only had to be drilled, but it also had to be able to 
withstand a flanging operation The engineering departme nt 
of Dayton Precision Manufacturing Company called in one 
of Revere’s Technical Advisors for consultation. 

After a thorough study of the problem Revere Brass Rod 
of a certain alloy was recommended and samples were fur 
nished. The machinability of the rod was found to be 
outstanding, being readily and speedily drilled. Also it 
withstood the flanging operation a set of manufacturing 
conditions where only brass, the right kind of brass, out 
shines all other metals and alloys 


Final score: The low first cost of the brass rod, plus its 


superior machinability, resulted in a more satisfactory produ 


without the penalty of higher costs. A further advantage 

the manufacturer was the added sales appeal of the brass hu! 
And there you have another example of how Revere in 

collaboration with the manufacturer helped, “fit the metal to 


the job,”’ which resulted in a better part at the least possible 


) 


cost. Why don’t you take advantage of this kind of service 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Ave., New York 17, N. Y. 
hcesin P. t l g N. Y.; Ba 
Md.;< dinton, L: 5 Mich.; Le ele 
River sie d tta Ana, i w Bedford and Plymouth, 
Ma rookly \ ort, Ark.; Ft N 


Distributors Everywhere. 


Calhoun, ‘ 


For more information, turn to Reader Service card, circle No. 453 
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AKEQ 
WITH 


NAXTRA 


HIGH-STRENGTH STEE 
A battlefield might be anywhere. Wherever it is, there 
may be a need for the new 10,000-pound, 36-foot 
Sperry-Rand U.S. Army Sergeant missile. That’s 
why the launching station on which the missile is as- 
sembled, aimed and fired must be light enough to be 
transported by land, sea or air. Yet it also has to be 
rugged and strong enough to assure the launcher’s 
availability for subsequent firing. 

N-A-XTRA steels meet all the conditions of light weight, 
high strength and impact resistance. Pound for pound, 
they’re nearly three times stronger than mild carbon 
steel. They are used, not only in this mobile missile 
launcher, but in many other defense products and in 
commercial equipment such as earth-moving vehicles, 
heavy machinery and pressure vessels. 

Fabrication qualities are an N-A-XTRA bonus. Even at 
extreme subnormal temperatures, they remain tough 
and readily weldable. Conventional methods—cold 
forming, gas cutting, shearing and machining—give 
superior results, too. For further information, write 
Product Development Department, Great Lakes Steel 
Corporation, Detroit 29, Michigan. 


i —>} 


% 
Wokt} 


WixTRA 


A PRODUCT OF 


GREAT LAKES STEEL 


Detroit 29, Michigan 


MATERIALS IN DESIGN ENGINEERING 





Quenched and tempered N-A-XTRA, the best low carbon extra- 
trength alloy steels you can buy, are available in four levels 
of minimum yield strength, from 80,000 to 110,000 psi. They 
are tough at normal and subnormal temperatures and can be 
readily and reliably welded. Sizes range from \%" to 1” thick, 


up to 72” wide and up to 35’ long. 


Look for the STEELMARK 
on the products you buy; place 
it on the products you sell. 


Great Lakes Steel is a Division of NAT ONAL STEEL CORPORATION 


For more information, turn to Reader Service card, circle No. 370 
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‘Not one failure in 10 years 
with (ss) American springs” 


Mr. Lee Dunn, Sales Manager of Walter Balfour & Co., 
Inc., tells why American Steel & Wire Springs are used 


in Balfour Doc-Port Rolling Steel Pier doors. 


“The springs in our doors have to be exceptionally tough and de- 
pendable,” says Mr. Dunn. “The performance of the doors is 
dependent upon the quality of the springs. The springs must act 
uniformly over their entire length because the doors must be per- 
fectly counter-balanced at every point of travel. Springs of the 
same wire diameter and coil diameter must have identical charac- 
teristics. In the ten years we’ve been using American Steel & Wire 
springs, we’ve never experienced a failure. 

“Most of the USS American springs used by the Balfour Com- 
pany are made from %" cold wound wire. In the larger steel pier 
doors there are actually multiples of our helical torsion spring 
sizes .. . %”, %", 4%”, and %”. Springs are nested one within 
another, each spring mounted on shaped cast anchors which are 
fixed to a single torsion rod, so that the springs are equally and 
simultaneously loaded.” 

When springs are your special problem, come to American Steel 
& Wire. Our Spring Engineering Service has a solid reputation for 
coming up with the right answer at the right time. They’ll be glad 
to pitch in on your problem. Give us a call today, or write Ameri- 
can Steel & Wire, Dept. 0409, 614 Superior Avenue, N.W., Cleve- 
land 13, Ohio. USS and American are registered trademarks 


Cold wound springs in Bal- 
four doors are placed inside 
steel cylinders and fixed on 
each end to anchors that 
prevent internal collapsing of 
the springs at contact points. 





3000 Ibs. ride on each USS American spring 
assembly every time these big 18’ x 24’ Balfour 
Pier doors open and close. It takes rugged, 
long-lasting springs to stand up under this 
kind of punishment. 





American Steel & Wire 

Division of 

United States Steel 
olumbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 


Tennessee Coal & Iron Division, Fairfield, Alabama, Southern Distributors 
nited States Stee! Export Company, Distributors Abroad 


This mark tells you a product is made of 
modern, dependable Steel 


For more information, turn to Reader Service card, circle No. 328 








This is an actual photograph of “Mylar” undergoing dielectric strength test (per ASTM-D-149). 


MYLAR’ has a dielectric strength of 4,000 volts per mil 


Can the unique combination of properties found in ‘‘Mylar’’ 
help you solve your design problems? 


coated. The film won’t embrittle with 
age. ‘“‘Mylar”’ is available in roll or sheet 
form in a wide range of gauges. 

Find out how the combination of prop- 


High dielectric strength helps cut capacitor size. 
Tough, thin “Mylar” with a dielectric 
strength of 4,000 volts per mil for 1 mil film 
(per ASTM-D-149) permits capacitor man- 
ufacturers to reduce size of finished unit . . . 
improve performance and reliability 


“‘Mylar’’* polyester film is a tough, flexi- 
ble engineering material. In addition to 
its outstanding dielectric strength, 
“‘Mylar’’ has an average tensile strength 
of 20,000 psi, withstands temperature ex- 
tremes (-60° to 150°C.) .. . resists most 
chemicals and moisture. 

On an area basis, tough, thin ““Mylar’ 
often costs less than heavier, conventional 
materials. ‘““Mylar’’ can be laminated, 
embossed and metalized, punched or 


, 


erties in “‘Mylar’’ can help you solve 
knotty design problems, improve product 
performance or cut costs. Write for our 
booklet containing detailed information 
on properties and applications. E. I. 
du Pont de Nemours & Co. (Inc.), Film 
Dept., Room M-12, Wilmington 98, Del. 


**Mylar’’ is Du Pont’s registered trademark for its brand of polyester film. 


86. uy. 5. pat. Off 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


DU PONT 


MYLAR 


POLYESTER FILM 


For more information, turn to Reader Service card, circle No. 352 
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HERE’S THE 


LINE UP- 








TAKE YOUR PICK: 





















































In the market for machine bolts? 
We make a full line of sizes 
Carriage, and lag bolts also. 
And they're all top quality. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Sales Bethlehem Steel Export Corporation. 


er BETHLEHEM 
STEEL 


FIN.HEX NUTS xv 
di for strength 
VW economy 
... versatility 
For more information, turn to Reader Service card, circle No. 335 
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DURABLE IN THE EXTREME 


© 


For more information, circle No. 421 


...parts produced from Republic 
VACUUM-MELTED Metals 


A leading manufacturer of ball bearings uses Republic 

Type 52100 Vacuum-Melted Alloy Steel in bearings produced 
for aircraft and missile applications. This steel provides 
excellent resistance to erosion, corrosion, abrasion, 

and impact. The alloy is supplied to the manufacturer in bars. 
It is then drawn into wire rods, annealed, drawn to size, 
sheared into slugs, forged, heat treated, rough ground, 
tempered, finish ground, and polished. 

Produced by the consumable electrode process, Republic 
Vacuum-Melted Metals offer higher mechanical properties— 
ductility, tensile strength, and longer fatigue life—with 
nonmetallic inclusions reduced in number and size. 

Republic can deliver these metals in quantity on time, and 
in a wider range of sizes and conditions than ever before 
possible. 

Our metallurgists will quickly help you select, apply, and 
process vacuum-melted metals: super alloy steels, constructional 
alloy steels, high strength alloy steels, bearing steels, stainless 
steels, titanium, and special carbon steels. For complete 
information, contact your nearest Republic sales office 
or return the coupon. 


SUPER ALLOY STEELS e CONSTRUCTIONAL ALLOY STEELS e HIGH STRENGTH 
ALLOY STEELS « BEARING STEELS e STAINLESS STEELS e TITANIUM e SPECIAL 
CARBON STEELS 


REPUBLIC VACUUM-MELTED METALS are produced in 18- to 32-inch diameter ingots 
weighing from 4,000 to 20,000 pounds. These can be processed into billets, sheets, 
bars, strip, and wire to meet your precise requirements, 


Strong, Modern, Dependable 


nN 
/ 





EXTREME TOUGHNESS: Grader and 
bulidozer blades are produced from 
Republic Hot Rolled Special Sections by 
Bucyrus Blades, Inc., Bucyrus, Ohio. Special 
analysis steel— proved on the job— gives 
uniformly high impact- and wear-resist- 
ance. Our technical people will be 
happy to show you how Republic's wide 
range of special section sizes and contours 
con be adapted to your particular 
product requirements. 


CLOSE-TOLERANCE CONCENTRICITY: Buffalo 
Forge Company uses Republic ELECTRUNITE® 
Mechanical Tubing in the production of 
rotor shafts up to 94” long. Turning at 
1,110 rpm, these shafts require exact 
balance to maintain high operating 
efficiency. Close-tolerance concentricity 
of ELECTRUNITE meets requirements with- 
out costly machining. ELECTRUNITE Mechan- 
ical Tubing is available in carbon and 
stainless steel. Mail coupon for details. 


REPUBLIC STEEL 


Warkls While Range 
” Saudard, Stels avd, Stak, Prods 


REPUBLIC STEEL CORPORATION 

DEPT.ME-9749-D 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 

Please send more information on: 

C) Republic Vacuum-Melted Metals 

OO ELECTRUNITE Mechanical Tubing 

Oo Have representative call to discuss Special 
Section requirements 





Name 





Company 





Address 





City 
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NEW 
MODEL? 
NEW 
PRODUCT? 


NOWS THE TIME TO EXPLORE 
NEW SAVINGS WITH DELCO MORAINE 
SINTERED METAL PARTS 


Desig: redesigning a product 
quantity Moraine sintered meta important advantages in cost 
ffi and improved reliability possible to design 





atina e 
the need for 


nate 


ib-assemt 


replace a Si 


ImMponents t 


forty 


They 


best be usea 


DELCO MORAINE 


Division of General Motors, Dayton, Ohio 


« 39 


For more information, turn to Reader Service card, circle No. 348 
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Joe Foster, President, indicates possible 
new applications for Nylon-6. 





‘ 


“Your 
competitors 
may be 
switching 
to Nylon-6 
right now,’’ says 
Joe Foster 





© 


A? = 4@ 


Could be. It’s worth thinking about. 


For one thing’s sure—Nylon-6 is one of the great 
molding resins, one that’s bound to be popping up 
before long in exciting new applications. In portable 
electric mixers, maybe. Or transistor radios. Or elec- 
tric shavers. Or even power tools. 


But Nylon-6 should be part of your thinking for 
several reasons. Not just because of what your com- 
petition may or may not be planning, but because of 
what this remarkable fabricating material itself has 
to offer—a unique combination of advantages. Color- 
ability. Non-flammability. Ease of molding and ex- 
trusion. Strength. Toughness. Abrasion-resistance. 
Impact-resistance. Flexibility. Heat stability. Self- 
lubrication. And the extra merchandisability of 
‘‘Nylon”’ adds magic sales-power to all types of 
products. 





As the world’s largest manufacturer of sunglasses 
(with Nylon-6 frames) and a leading resin producer, 
we have great confidence in Nylon-6. That’s why we 
recently acted to speed new applications, by reducing 
the price of Fosta” Nylon—our Nylon-6—to 98 cents 
a pound in quantity. 

Like to find out more about Nylon-6? We'll be glad 
to send you current literature on Fosta Nylon. Just 
call us at KEystone 4-6511 or write Foster Grant 
Company, Inc., Leominster, Mass. 


Your Partner in 


Plastics Progress TOSEER ' 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La. 
Branch Offices and Warehouses in Principal Cities 
Also distributed by H. Muehlstein & Co., Inc., New York, N. Y 


For more information, turn to Reader Service card, circle No. 361 








New Ideas in 


Count ‘em, and you will find that 33 of the most critical parts in this fully- 
automated Anscomatic projector are made of Spencer Nylon 


It can pay you to learn why 


There Are 33 Spencer Nylon Parts 
In This Precision Projector By Ansco: 


The all-new Anscomatic® costs less, weighs less, wears less, 
and makes less noise — thanks to Spencer Nylon 


When $119.50 buys a quality projector 
that will do “everything the magic of 
automation will allow,” the manufac 
turer is to be credited with an en 
gineering masterpiece. At Binghamton, 
New York, Ansco designers accom 
plished this feat when they introduced 
the new Anscomatic Projector 


Designing a complex machine like this 
requires efficient use of the most ad 
vanced materials available. That's 
why Ansco design engineers selected 
Spencer Nylon for 33 vital parts in 
this precision projector. Here are 
some of the ways in which Spencer 
Nylon helps Ansco deliver this un 
usual value 


Less cost Parts of this type can be 
made of Spencer Nylon for less than 





‘SPENCER 


J@ 


SPENCER CHEMICAL COMPANY, 


using metals of comparable durability 


less weight — Extremely lightweight, 
compared to metal, Spencer Nylon 
parts make the finished product easier 
to lift and reduce shipping costs as 
well. 


Less wear — Tough, abrasion resistant 
Spencer Nylon is largely self-lubricat 
ing and free from the corrosion prob 
lems normally associated with metals 


Less noise — Metal-on-metal noises are 
eliminated when Spencer Nylon is 
used to replace one or both of the 
offending parts 


if your product presents problems of 
cost, weight, noise, corrosion, etc., you 


may well find the simple solution in 
parts of Spencer Nylon. Many lead- 
ing manufacturers are finding that 
Spencer Nylon resins meet exacting 
standards even where other brands 


fail. 


Why specify Spencer Nylon? No other 
nylon offers Spencer Nylon’s “body,” 
which is superior for extrusions in 
volving complicated shapes. Also, 
Spencer Nylon contains far less water 
than other nylons — therefore, ex- 
pensive drying time is unnecessary 


Without cost or obligation, you can 
consult with Spencer's technical ex 
perts concerning nylon parts for any 
of your products. Just contact Spencer 
Chemical Company at the address 
below 


SPENCER is also a prime supplier of 


DWIGHT BUILDING, KANSAS CITY 5, MISSOURI 


For more information, turn to Reader Service card, circle No. 432 
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MAKING THE MOST OF MODERN MECHANICAL FASTENING 





Some ideas for savings 


through cold forming 


Technical-tties 
By Fred E. Graves 


Fastening of 
"vibration’’ joints 


With static assemblies, your 
only fastening worry is enough 
safe load capacity. But with 
dynamic loading, you also have 
to guard against loosening. 
HIGH THREAD TENSION 
You'll find one of the best lock- 
ing mechanisms within the 
fastener itself: high thread 
tension. Obviously, the tighter 
the fastener, the higher the ten- 
sion and the better the “lock.” 
CASE HISTORIES 
(1) Textile looms notoriously 
suffer from vibration. Yet their 
bolts stay tight without any 
locking device when highly pre- 
loaded. (2) Heavy duty shakers 
had joint loosening problem 
which was solved for good 
when the maker switched to 
high strength hex bolts torqued 
up almost to yield strength. 
Using split lock washers gives 
no such guarantee against 
loosening. It becomes equiva- 
lent to a solid washer at a rela- 
tively low load level. Once the 
screw has loosened to the point 
where the washer becomes a 
spring, it’s too loose for safety. 
When you can’t fully utilize 
a high strength fastener, go to 
a bolt with prevailing torque 
lock nut; or to a unit that com- 
bines high thread tension along 
with a high off-torque value 
(such as RB&W’s TENSILOCK 
fasteners—see Bulletin TL-2.) 
With vibration joints involving 
thin gauge or sheet metal, it’s 
better to use a thread-cutting 
screw, than a machine screw in 
tapped hole. It gives 100% depth 
of thread contact for more 
thread friction to resist backoff. 








It generally costs less to cold-form 
a part than to machine it, since 
there’s less scrap loss and more 
speed. The cold working strengthens 
the part, too—improves its physicals. 

These four cases show what hap- 
pened when designers and produc- 
tion men referred their needs in 
special parts to RB&W. 


1. Ball-head stud. Formerly pro- 
duced on screw machine, this 
truck mirror pivot suffered high 
scrap loss, cost 75% more than 
it did when RB&W produced it 
by cold forming and some second- 
ary machining. 


Spacer. Cost of this automobile 
trunk hinge spacer was cut 50% 
when RB&W cold-formers took 
on the job of pounding them out 
at high speed, finely finished and 
ready for installation. 


. Taper plug. Time and money 
were both saved by manufac- 
turer of expansion bolts who 
came to RB&W to make these 
parts. Cold headers formed them 
faster than screw machines, and 
with zero scrap. 


. Adjustment cam. Cold forming 
affords the only economically 
feasible way to produce this part. 
Due to its large eccentric and 
hex end, machining and mate- 
rial costs would be excessive. 


These examples typify a range of 
work from RB&W cold heading and 
cold forming facilities. RB&W also 
performs many secondary opera- 
tions on parts to specification, such 
as drilling, slotting, knurling, etc. 
Best way to see whether you have a 
part that could cost you less is to 
refer it to RB&W for study. Write 
Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, New York. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill; los Angeles, Colif. Additional 
soles offices at: Ardmore (Phila.), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


For more information, turn to Reader Service card, circle No. 422 
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Why pay 


i a 


the skeleton in 


HEN you stamp your own aluminum 
circles or any irregular blanks, up to 
25% of coil weight ends up as scrap. 

You can eliminate this waste—plus labor 
of shearing and blanking—by buying circles 
or blanks direct from Fairmont. 

Fairmont is the source for circles. As a 
prime supplier of aluminum blanks to every 
utensil maker, Fairmont’s 30-year stockpile 
of dies is unduplicated anywhere. Find out 
how easily we can fill your requirements from 
our stock of dies. 


FAIRMONT ALUMINUM 


v 


* 


Pg 
nes 


the scrap pile 


Or by blanking from your dies in our plant, 
we can effect labor, material savings for you. 

Other Fairmont benefits: the consistent 
quality that is a Fairmont tradition . . . indi- 
vidual flash annealing for finer grain struc- 
ture ... 100% inspection of every blank. 


FIND OUT ABOUT FAIRMONT'S 
CUSTOM BLANKING SERVICE NOW 
A Fairmont engineer will be glad to give you details. Call 
your local Fairmont office. Or write Vice President, Sales, 
Dept. 25-L, Fairmont Aluminum Co., Fairmont, West Virginia. 


subsidiary of 


CERRO 


DE PASCO CORPORATION 


For more information, turn to Reader Service card, circle No. 357 
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THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


YES, WE HAVE NO GASKETS 


Gaskets cause countless problems in sight 
glasses people told us . 
Get rid of the gaskets, we replied. 


Show us how, they retorted. 


So, we did 


Iwo ways. 


One. We can and do make valve win- 
dows wherein the glass is fused directly 
to the metal without aid of gasket o 
solde I ] he resuit iS a ONC-piEec e assembly 
with an heroically hermetic seal rated 
it 700 psi and bursting strength around 


00 psi 























\ F 

\ | 
SIGHT GLASS | 
SILVER COATING 


Iwo. When it makes sense, we can and 
do metallize a glass with a base coat of 
silver, electroplate it with copper, and 
face it with a coat of tin which accepts 
soldering to a bezel, which we also can 
and do do. The finished window is rated 
to take 15 psi inside or out. 

Since we are as versatile as the ma- 
terial we work with, we can pull such 
tricks as pressing configurations into the 
windows. We've already done things like 
bull’s-eyes and indentations. 

We had another job where we pressed 


For more 


an optical lens into a glass. The focal 
length of the lens is such that you get a 
reflection of light back to your eye, except 
when the unit is full of liquid, in which 
case you focus on the liquid itself 


Look into our windows whenever you 


find a gasket a vhether from 


nuance, 


temperature ol pressure Ol corrosive 


environment or any of the many other 
conditions which tend to make gaskets a 
nuisance 

You can begin looking by sending the 


coupon 


ON ENCAPSULATING WITH 
PYROCERAM® CEMENT 


Should you want to lift the thermal ceil- 


ing on encapsulated electronic parts as 


high as 700°C., you'll like what you see 
when you take a look at our PyROCERAM 
cement No. 45. 

Certain people making coil cores for 
hot work are finding it almost ridiculously 
easy to meet such 


temperature specs 


while holding performance in all other 
areas 

Ihe cement is almost completely im- 
pervious to vapors and chemically inert 
It matches nicely to tungsten, molyb- 
denum and other materials with a coeffi- 
cient ol expansion [rom 40 to 50 x 10-7/°C 

[his same cement can also be used for 


sealing glass to glass, metal to metal 
ceramic to ceramic, or any combination 
of these materials 
, > 

There are two PyROCERAM ce- 
ments, both of which have a service 


f 4c ] 


temperature of 4 nds itself 


well to platinum vanadium, 50% nickel 


and other materials with a coefhcient ol 
expansion 80 to 92 x 10-7/% No. 95 is 
for chrome-iron stainless, Sylvania No. 4. 
and the like with a coefficient of expan- 
sion 90 to 110 x 10-7/°C 

People who know say that the applica- 
tions for this new material are ready to 
snowball. Perhaps if you send the coupon 
now, you will be first to use it in vour 


particular field 


ING MEANS 


RESEARCH IN 


FROM CORNING 


VYCOR® GLASSES 
AS WATER-GETTERS 
OR PROBE PROTECTORS 


Put a piece of porous Vycor brand glass 
into a humid environment and it drinks 


©} of its weight in moisture before 


up 25 
becoming sated. 

Ihis has suggested its use as a substi- 
tute for desiccants to a number of people 
particularly people who want a gett 
with unusual rigidity under stress condi- 
tions. Say, in a sealed inert-gas gyro- 
scope, for example. 

Others have seen in this same 96% 
silica glass a clean, long-lived semiperme- 
able membrane. 


Put a tiny tube of Vycor non-porous 
glass around a pair of thermocouple 
wires and you have a device for reading 
the temperature of working melts of 
metals or anything else that runs from 
2000 to 3000°F. 

The tubes will stand up from four t 
six seconds even under this intense heat 
keeping the wires intact long enough t 
get an accurate reading 

Actually, in practice these tubes are 
emerging from metal melts marred bu 


still intact two times out of three! Since 


the glass is 96°% pure silica, there’s n 
threat of contamination to the melt eve 
if the tubes should disintegrate 

All of which serves to demonstrate jus 
two of the many amazing properties « 
the Vycor brand glasses 

There’s more about the various Vyco! 
glasses with their varied properties and 


the sizes and shapes we can deliver in 


bulletin which is mentioned in the 


c oupon, 


GLASS 


") CORNING GLASS WORKS, 5012 Crystal St., Corning, N. Y. 


(] Sight Glasses 


Name 
Company 
Street 


City 


0 vycor 


[) PYROCERAM Cement 


Title 


Zone State 


information. turn to Reader Service card, circle No. 346 
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UP TO 100 TIMES FASTER FINISHING WITH 


ALMC O 


VIBRASHEEN 


a a Se, 7A 


_¥ Oy: ALMCO’S 
FULL LINE OF 


NEW 


MODELS VT-717 — 712 
(18 and 12 cv. ft. capacities) 
ideal for large components requiring 
fixtures or a large volume of smalier 


parts. 


MODEL VT-70 
(% ev. ft. capacity) 
Bench model ideally suited for mini- 
ature bearings, extremely small 
gears, stampings, etc. 


MODELS VT-72 — 71 
(2% and | cu. ft. capacities) 
Popular unit for firms requiring pre- 
cise finishing of a wide variety of 
parts in small lots. 


MODELS VT-77 — 75 
(7 and 5 cv. ft. capacities) 
Efficiently deburre end finishes parts 
in @ titi for 


size costieniinan runs. 





WORLD’S LARGEST LINE OF PRECISION FINISHING EQUIPMENT 


ADVANCED DESIGN SERIES 
Thirteen dels are available in this 
series featuring capacities of from 5 
to 40 cu. ft., each equipped with 
variable speed drives. (infinite from 
6 to 30 rpm's.) 





SPINDLE MACHINES 
Designed fer fast precision finishing 
of complex, high quality components 
such as gears, bearing cages, spline 
shafts, rotors, on continuous produc- 
tion “in line” basis. 


CUSTOM DESIGN BARRELS 
Special large diameter barrels are 
available to accommodate extra 
large parts. Fixtures hold parts to 
assure complete, precise finishing of 
all crevices and surfaces. 


SEND FOR NEW 
ALMCO CATALOGS 
ON BARREL 
FINISHING MACHINES 
MEDIA, AND 
COMPOUNDS 


ico 


PRECISION FINI HING 


Queen Products Division + King-Seeley Corporation 
312 E. Main Street, Albert Lea, Minnesota 





For more information, turn to Reader Service card, circle No. 322 
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... AT A GLANCE 


Electropolishing the surface of tungsten improves its ductility at room tem- 
perature, recent research shows. It is believed that polishing removes surface 
scratches and impurities that concentrate stresses. Subsequent scratching with a fine 
abrasive greatly reduces the ductility achieved. 

25, D.C. 


Source: Technical Note D-304, National Aeronautics and Space Administration, Washington 2 


Redesigning automobiles using high strength steels can make them lighter, 
stronger and less expensive, a recent analysis shows. Underframes made of hot 
rolled carbon steel now weigh from 360 to 400 Ib and the steel costs from $20 to $23 
per frame. Redesigning the frames with any of approximately 30 stronger steels 
reduces weight 23% and cuts steel cost by 10%. 


Source: United States Steel Corp., 525 William Penn Place, Pittsburgh 30, Pa. 


Corrosion of metal parts is prevented during storage by heat sealing them in 
clear, polyester bags impregnated with a volatile corrosion inhibitor. The treated 
film releases an invisible vapor within the package that is said to prevent rust 


and corrosion. 
Source: Daubert Chemical Co., 4700 S. Central Ave., Chicago, Ill. 


Commercial corkboard is the best available nonmetallic insulator for liquid 
hydrogen tanks in rockets and spacecraft, recent tests show. It withstands surface 
temperatures of 1350 F and maintains a mean internal temperature of —200 F with 
less heat loss than glass fiber sheet, insulation-filled phenolic honeycomb or balsa 
wood. All were tested for thermal conductivity in the cryogenic range, and structural 
stability and ablation characteristics during aerodynamic heating. 


Source: Technical Note D-476, National Aeronautics and Space Administration, Washington 25, D.C. 


Ultrasonic cleaning removes soldering flux from aircraft bellows assemblies to 
uncover microscopic leaks. The ‘ often covered minute flaws in silver soldered 
joints while the units were subje. ed to mass spectrometer leak tests but then 
vibrated loose during operation. 


Source: National Ultrasonic Corp., 111 Montgomery Ave., Irvington 11, N. J 


Continuous nuclear irradiation of polymers produces some reversible mechanical 
changes along with irreversible effects, according to recent Russian research. 
Decreases in mechanical strength, elasticity and creep rate are partially restored 
when irradiation ceases. The phenomenon is attributed to excited molecules, free 
radicals, electrons and ions that temporarily rupture the chemical bonds and cross- 
links of the polymer chains. 


Source: Review of the Soviet Technical Press (Aug 


, 1960), Office of Technical Services,Washington 25, D.C 


Metals that can be used with liquid fluorine are nickel and nickel alloys, stainless 
steels, aluminum, magnesium, mild steel, titanium, tantalum and zirconium. Except 
for very special applications, the only organic materials that can be used with either 
liquid or gaseous fluorine are the fluorocarbons. Nickel alloys can be used up to 
1200 F, aluminum to 900 F, and copper to 700 F. 


Source: E. L. White and others, Battelle Memorial Inst., 505 King Ave., Columbus 1, Ohio. 
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How Ryerson gives you 
EXTRA VALUE IN SHEET STEEL 
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Carbon controi— Did you know that 
Ryerson can furnish a conformance 
report, if requested when your order is 
placed, certifying that hot or cold 
rolled low carbon sheets in stock sizes 
are SAE 1008 with maximum carbon 
content of .10? This means you can 
minimize or eliminate problems of vari- 
ation in formability and weldability. 


Closest cutting tolerances—Our 
standard ‘“‘aim’’ tolerances are the 
closest in the industry. For example, 
on shearing of sheets: width or length 
tolerance—under 48”, -1/32”"; 48” and 
over, -1/16”". These limits can be guar- 
anteed upon specific request, given in 
advance of processing your order. 


Fast, dependable service—Hun- 
dreds of customers often cite these two 
major reasons for ordering from 
Ryerson: absolute confidence in “‘de- 
pendability of service as promised,” 
and speed of service to meet their most 
critical requirements. 

Whatever your sheet and strip 
requirements, a Ryerson specialist is 
ready to consult with you. A phone 
call is all it takes. 


STEEL*ALUMINUM ¢ PLASTICS » METALWORKING MACHINERY 


RYERSON STEEL 


Joseph T. Ryerson & Son, inc., Member of the <Q, Stee! Family 


PLANT SERVICE CENTERS: BOSTON + BUFFALO + CHARLOTTE + CHICAGO + CINCINNATI + CLEVELAND « DALLAS « DETROIT * HOUSTON * INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK * PHILADELPHIA + PITTSBURGH + ST. LOVIS * SAN FRANCISCO * SEATTLE * SPOKANE + WALLINGFORD 


For more information, turn to Reader Service card, circle No. 423 
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| The Chemistry of 
Materials Failure 


Materials specialists and engineers tend to analyze product failure from 

different viewpoints. However, it can be shown that product failure is determined 
essentially by chemical action. Knowledge of the basic factors involved will help you 
determine if a failure-causing action will occur and how fast it will proceed. 


by A. H. Bushey, General Engineering Laboratory, General Electric Co. 


@ When a designer or engineer is 
asked for reasons why a product 
failed he is inclined to comment, 
“The 

. “Service conditions were too 
“The part was 
“The 


nowadays 


design was inadequate.” 
drastic.” 
grossly mishandled.” 
maintenance 
don’t know what they’re doing.” 

The chemist or metallurgist ap- 


people 


proaches the problem of product 
failure from a different direction. 
To him, failure occurred because 
some change took place in the ma- 
terials composing the device. This 
change may be strictly physical, 


such as bending or breaking; it 
may bea physical-chemical change, 
such as melting or recrystallizing; 
or it may be a direct chemical re- 
action, such as corrosion or mold- 
ing. 

As the accompanying list shows, 
there are many different changes 
that can lead to materials failure. 
The purpose of this article is to 
review the basic factors that 
underlie and control these changes, 
and to explain what determines 
whether or not a given change 
can take place and how fast it 


will occur. 


When will a material react? 


Given a material or combination 
of materials is there any meas- 
ure of its tendency to change? 
Yes, a quantitative answer is 
given by thermodynamics. 

Every change in a material is 
accompanied by a change in en- 


ergy. This energy change is spe- 
cific for each given reaction and 
is independent of intermediate 
steps. The total energy change is 
made up of three elements: 

1. Work done on or by the ma- 
terials system resulting from a 


A Material Can Fail 
Because it... 


Softens 
Sticks 
Burns 
Chars 
Vaporizes Dissolves 
Corrodes Changes color 
Changes transparency 
Gains, or loses, conductivity 
Conducts, or fails to con- 
duct, heat 

Develops friction 

Gains, or loses, porosity 
Ionizes, or fails to ionize 
Hydrates, or dehydrates 
Loses magnetization 
Changes viscosity 


Bends 
Breaks 
Freezes 
Melts 





change in volume working against 
the pressure of the environment 
2. Energy associated with the 
inherent tendency of atoms and 
molecules to want to assume a 
more random distribution. This 
is the so-called entropy factor. 
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3. Residual energy left over 
from the total energy change in 
the reaction. This is the free 
energy term. Under ideal condi- 
tions, such as a reversible action, 
all the free energy is available to 
do work; otherwise part or all 
appears as waste heat or other 
forms of energy. 

Thus, combining the above three 
elements: 


Work Term 


Total Energy Change 
Free Energy 


+ Entropy Term 
Term. 
The importance of free energy 
The free energy term provides 
the numerical basis for classify 
reactive tendency of a 
materials system. Free 
be lost by a system if a 


ing the 
energy 
must 
spontaneous reaction is to occur 
Conversely, if a free energy gain 


How fast will the 


Free energy determines if a ré¢ 
action can take place and, if so, 
what is the tendency to do so 
It does not define the rate at which 
All but the 
noble metals can rust and all or 
animal, vegetable 

react to carbon 


the reaction will go. 
ganic matter 
and other—can 
dioxide and water. The statement, 
“Ashes to ashes and dust to dust” 
is undoubtedly the first thermo 
dynamic principle ever formu- 
lated. Fortunately, however, the 
rate is generally slow. 

The situation is comparable to 
the case .of a car without brakes 
at the top of a hill: 


SS eal 


The natural tendency is for the 
car to expend its potential energy 
by coasting to the bottom. But if 
there is an obstacle in its path it 
might have to wait a long time. 
Only when it can borrow sufficient 
energy to be pushed to the top of 
the hump can it fulfill its ultimate 
destiny and coast to the lower 
level. 


100 + MATERIALS IN 


DESIGN 


is required, spontaneous action 
cannot occur. 

Standard tables are available 
for use in calculating the free 
energy for a large number of pos- 
sible reactions and thus determin- 
ing the reactions that may or 
may not take place. For example, 
following are values of free en- 
ergy change (denoted by AF) for 
some typical metal reactions. All 
values of AF are in kilocalories 
per gram molecular weight. 

Mg + H.O — MgO + H;; AF 

-78.7 

Zn + H.O 

19.4 


Hg + HO 
+-46.2 

Magnesium and zinc can react 

spontaneously with water becaus¢ 


How 


— ZnO H;; AF 


> HgO + H.; AF 


there is a free energy loss 


ever, mercury cannot react spon- 
taneously with water because free 
energy has to be added (note the 
plus sign) to the system in order 
for a reaction to take place. 
How temperature affects 
free energy 
Temperature has a pronounced 
effect on free energy change and 
hence on reacting tendency. In 
the reaction between zinc and 
water, for instance, the following 
typical free energy values apply 
at different temperatures: 
Temp, F Free Energy, F 
77 —19.4 
1832 8.5 
2264 0.0 


At the lower temperatures zin 
corrodes but at 2264 F there is 
no tendency for reaction 


change in the material proceed? 


Still using our analogy, reac- 
tion rate depends on the statisti 
cal probability of getting a “‘push”’ 
and on the height of the “hump.” 
Let us look first at what we mean 
by getting a “push” as applied to 
a reaction of materials. Specifi- 
cally, we mean getting a quantity 
of energy to initiate the reaction. 
This energy may come from heat- 
ing, radiation, concussion, electri- 
cal shock, or any other form. In- 
deed, it may come from a momen- 
tary concentration of the materi 
al’s own heat energy; the mole- 
cules in a material are in constant 
motion, and some may have suffi 


cient energy of motion to initiate 
a reaction. If we have a piece of 
iron exposed to air there is a defi- 
nite probability that certain iron 
and oxygen atoms will have suffi- 
cient total energy to initiate the 
formation of an iron oxide mole- 
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cule. Thus, the rate of the reac 
tion is dependent on the probabil- 
ity that the reaction will occur. 

The other factor that deter- 
mines the rate at which the mok 
cules of a material will undergo 
reaction is the height of the 
“hump” in our car analogy. This 
height is the activation energy; 
it is an inherent quantity for any 
given reaction and can be thought 
of as the energy necessary to 
push reacting molecules 
enough together to allow them to 
combine or to pull them hard 
enough to cause decomposition. If 
the activation energy or hump is 
high we can expect the reaction 
rate to be low; conversely if it is 
low we can expect the rate to be 
fast. Normally, we don’t expect 
paper to catch fire without being 
ignited. Nevertheless, even with 
out igniting paper will “burn” and 
deteriorate molecule by molecule 
with time until it finally crumbles. 

Now we can definite our car-hill 
analogy in more detail. If the 
vertical axis represents energy, 
the net distance of drop is the 
ultimate tendency to react, i.e., 
the free energy. And the height 
of the hum» is the activation 
energy (see next page): 


closely 





Arrhenius supplied, during the 
late 19th century, the empirical 
formula that relates rate constant, 
activation energy and tempera- 
ture: 


In K E:/RT + C 
where E, is activation energy, R is 
the gas constant, T is absolute 
temperature, and C is a constant. 

This familiar relationship be- 
tween rate constant (In K) and 
the reciprocal of tem- 
applied to many 
require 
f energy to get started 


absolute 
perature can be 
materials reactions that 
an input 
A familiar example is evapora- 
tion, in which an escaping mole- 
cule requires more than average 
energy, i.e., an activation energy, 
to detach itself from the surface. 
Another example is the diffusion 
of water into a plastic material, 
Fig 1. The log of the diffusion 





Activation 
energy 





Free 
energy 





coefficient gives a_ straight-line 
relationship with reciprocal abso- 
lute temperature. Similarly, Fig 


Temperature, F 
125 


T 





Log of Diffusion Coefficient 








~9 4 4. J 


00028 00030 00032 00034 





Tobs 
1—Diffusion of water into phenolic 
laminate shows straight-line rela- 
tionship between log of diffusion co- 
efficient and reciprocal of absolute 


temperature. 


2 shows the relationship between 
the log of electrical resistance of 
Calrod insulation with the reci- 
procal of absolute temperature. 
The change of slope in this case 
indicates a change of activation 
energy caused by a change in 
mechanism: conduction is be- 
lieved to be ionic at low tempera- 
tures and electronic at high tem- 
peratures. 

The Arrhenius equation is the 
basis for the familiar relation- 
ship that the rate of a chemical 
reaction doubles for each 18°F 
(10°C) increase in temperature. 
Obviously, this relationship is not 
absolute, but it has general appli- 
cation for many reactions of inter- 
mediate activation energy in the 
normal temperature range. 


440 


740 
Sheath Temperoture, F 


1340 


ot 2 _. 

Log of Resistance, megonmes 
2—Relationship between log of elec- 
trical resistance of Calrod insulation 
and reciprocal of absolute tempera- 


How can we use the above principles to help us understand how and why failure occurs? 
Here are four examples that show how chemical action determines radiation damage, 


corrosion effects, catalysis and mechanical failure. 


How radiation 
affects materials 


Radiation is energy and in in- 
teracting with matter it supplies 
heat. Of itself, it cannot induce 
a nonspontaneous reaction to take 
place, but it can supply the free 
energy necessary to drive a re- 
action forward. Furthermore, it 
causes a temperature increase 
that greatly accelerates the rate 
of any reaction that may occur. 
However, this situation is not the 
same as exposing material in a 
furnace. To see how it differs 
we must take a closer look at the 
concept of temperature. 

Physically, temperature is de- 


fined by E 3/2 kT, where E is 
the translational energy of a 
molecule, k is Boltzmann’s con- 
stant, and T is absolute tempera- 
ture. Thus, temperature is meas- 
ured by the molecular energy of 
motion or by 4% mv? (m = mass 
of molecule, v = velocity). Hot 
bodies cool because of the collision 
between high energy molecules 
and cooler lower energy mole- 
cules. Similarly, hot objects cause 
burns because the high energy 
molecules collide with our flesh 
and provide sufficient activation 
energy to cause it to decompose 
to a lower free energy state. 
The same transfer of energy 
occurs when photons of radiation 


are absorbed by matter. But these 
photons are concentrated bundles 
of energy. When they are ab- 
sorbed by matter they expend 
their energy in a very tiny region, 
and these regions are therefore 
momentarily raised to extreme 
temperatures. As a consequence, 
any reaction that can occur at 
these temperatures may do so in 
a local region. Typical of such 
reactions are sunburning and the 
degradation of plastics. 

With high energy radiation 
nuclear and x-ray—the effects are 
magnified many times. Instead of 
bundles of a few electron volts the 
bundles are thousands or millions 
of electron volts. Utter chaos oc- 
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curs when one of these high en- 
ergy particles expands its energy 
volume of molecular size. 
Molecules are ripped apart, atoms 
are ionized, and debris is scat- 
tered about. Finally, the frag- 
ments combine in _ whatever 
available, sometimes 
products with greater 
free energy than they originally 
had. 

To place radiation effects in the 
need to 


in a 


manner is 
forming 


proper perspective we 
recognize several factors. 

First, total radiant 
normally small: 1 gm of radium 
releases only 2 cal per hr. The 
gross effect on matter is therefore 
small. However the energy is de- 
livered in highly 
packages and is 
minute volumes of matter. 

On a gross scale, therefore, the 
suffers not from the 
massiveness of the blow received 
but from its vital nature. The 
myriad of dislocations and re 
formed bonds can have a signifi- 
cant effect on bulk properties. In 
metals the net result is 
monly to produce dislocations and 
defects in the lattice structure, 
comparable to cold working. In 
organic matter the result may be 


energy is 


concentrated 
released into 


material 


com- 


degradation or, as in the case of 


polyethylene, polymerization. 

Finally, the effects of radiation 
are related to the energy of the 
bombarding photons. Visible radi 
ation acts on only a few sensitive 
materials (such as a photographic 
plate). Nuclear radiation exerts 
itself on any matter that gets in 
its path. 


The basic chemistry 
of corrosion 


Corrosion is a reaction between 
two materials that is initiated by 
overcoming an activation energy 
barrier. Corrosion 
taneously if it is accompanied by 
a release of free energy, or it can 
be driven forward by externally 
applied energy. The reason it is 
such a troublemaker is that all 
metals except platinum, gold and 
the other noble metals lose free 
energy in oxidizing and thus can 
oxidize spontaneously. 


occurs spon- 
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Corrosion falis into 
two categories 

Examination of corrosion liter- 
there are a 
seemingly number of 
types of However, 
these types of corrosion fall read- 
categories: those 
corrosive 


ature reveals that 
endless 


corrosion, 


ily into two 
concerned with the 
agent, and those concerned with 
the source of activating energy. 
Since the effects of corrosive 
agents (such as acids and alkalis) 
are well-known, let us confine our 
attention to types of corrosion 
that are triggered by an input of 
energy. 

Stress corrosion is a good ex- 
ample of corrosion set off by an 
input of energy. In this case cold 
working or other processing in- 
troduces stresses that are a source 
of stored energy in the metal 
lattice. Because of this lattice 
energy the metal tends to corrode 
terms of our 
the stored 


more rapidly. In 
analogy with the car, 
energy serves to raise the initial 
elevation of the car so that there 
is a greater probability that the 
hump or energy barrier will be 
overcome and a reaction will start: 


Stressed metal 


GiB 
A 
Unstressed metal 


Galvanic corrosion occurs when 
two dissimilar metals are in con 
tact with each other and immersed 
in a liquid medium. During gal- 
vanic corrosion there is a tend- 
ency, directly dependent on free 
energy, for the following process 
to occur: 1) the more active metal 
to dissolve, 2) hydrogen to be re- 
leased at the surface of the less 
active metal, 3) ions to migrate 
from one metal to the other 
through the solution, and 4) the 
electrical circuit to be completed 
by electron flow from one metal 
to the other through their com- 
mon junction. This action can be 
reversed to protect metals against 
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corrosion. Thus, if iron is coated 
with a layer of zinc (i.e., galva- 
nized) the more active zinc is 
preferentially dissolved, thereby 
preventing attack on the load- 
bearing iron structure. 

Galvanic action can also occur 
between surface areas of the same 
metal if one part of the metal is 
under stress—that is, has higher 
free energy. In this case the 
stressed area dissolves into the 
liquid. Likewise, galvanic action 
can occur if the solution contact- 
ing one area differs in composi- 
tion from that contacting another 
area. A difference in free oxygen 
concentration in aqueous solutions 
is particularly bad in promoting 
this type of action. 

Prevent corrosion by 
minimizing energy transfer 

One way to prevent corrosion 
is to use noble metals such as 
platinum that, because of their 
low free energy, do not corrode 
Another way is to hermetically 
shield the metal from corrosive 
agents with which it might react. 
Both of these approaches are 
costly and can be used only in 
extreme cases. 


3eyond these drastic measures 
the best we can do is to under- 
stand what we are dealing with 
and use this knowledge to mini- 
mize the corrosion rate. Any 
moves to reduce exposure to 
acids, alkalies, moisture, chlorine, 
or other corrosive agents are 
helpful since, at lower concentra- 
tion levels, both the rate and the 
free energy change of the reac- 
tion are lower. A _ reduction in 
temperature will also lower reac- 
tion rates substantially. Further- 
more, couples between active and 
inactive metals should be avoided 
unless the active metal is pur- 
posely added for sacrificial protec- 





tion. Finally, we can cover the 
surface with a paint or oil film 
and periodically apply fresh coats 
as the original coat reacts and 
deteriorates. In this connection 
many metals, such as aluminum, 
assist us greatly in that they de- 
velop a tenacious oxide film that 
blocks further action if we do 
not abrade it away. 


Catalysis 
promotes reactions 


“Catalysis” stems from a Greek 
word meaning “loosen.” Chemi- 
cally, it refers to a reaction in 
which some material—a catalyst 

speeds up the reaction without 
itself taking part. 

An excellent example of cata- 
lysis is the platinum sponge ciga- 
rette lighter in which alcohol 
vapor and air pass over an un- 
heated platinum surface and burst 
into flame. The material and the 
action do not change the free 
energy (AF). However, the plati- 
num surface permits a different 
mechanism of reaction which has 
a lower activation energy; so low 
in fact that the reaction takes 
place at temperature. In 
terms of our analogy: 


room 


In absence of Pt ____, 


Do energy principles 


apply to 
mechanical failure? 


Mechanical properties are mostly 
concerned with the gross behavior 
of material and it is gross prop- 
erties that are commonly meas- 
ured. However, behindany changes 
strength, creep rate, 
etc., there will have 
molecular 
modifica- 


in tensile 
elasticity, 
modifications in 
these 


been 
interaction, and 
tions are definitely related to the 
principles under discussion. A 
few examples will help explain. 
The effects of temperature 

The first example was supplied 
by a materials specialist who was 
reviewing the design of a high 
temperature device made of zir- 
conium. The materials specialist 
asked if the designer had taken 
into account the phase change of 
zirconium which takes place at 
about 1580 F. The designer asked 
what difference that would make! 
One can readily see the difference 
if he examines the change in 
properties of zirconium as it is 
heated past the transition temper- 
ature; there is a change in ex- 
pansion coefficient, resistivity, 





E, 
without 
Pt 








Catalysis is important in prod- 
uct design because it can promote 
reactions on metal surfaces. Thus, 
a catalytic surface can induce com- 
bustion products in the air to un- 
dergo reactions, e.g., change to 
acids, and it can accelerate attack 
on metals. 

The very existence of a phe- 
nomenon such as catalysis should 
be a warning against treating 
materials problems in a routine 
way. The intelligent engineer 
should select his materials with 
care and with full consideration 
of the ultimate service environ- 
ment to be encountered. 


hardness, tensile properties, and 
many others. The fact is that 
above 1850 F the free energy 
change for the transition becomes 
negative and a new material is 
formed. 

There are an endless number 
of such pitfalls—was there ever 
a designer or engineer who did 
not fall into at least one of them? 
Take another case, the redesign 
of a transmission mechanism. 
During the redesign a concerted 
effort was made to determine if 
any new materials could be used 
for the drive belt. Laboratory 
tests showed that belts made of 





Log of No. of Cycles 
~ 








1 
6 
100/Loed 





3—Fatigue test often shows straight 
line relationship between log of cycles 


to failure and reciprocal ef load. 


a thermoplastic-type polyurethane 
elastomer had five to ten times 
the life of conventional rubber 
belts, and polyurethane belts were 
subsequently introduced. How- 
ever, designers did not take ac- 
count of the fact that the tensile 
strength of the material falls off 
rapidly with increasing tempera- 
ture. Thus, failure occurred when 
jamming of the driven. shaft 
caused the rotating belt to heat 
up because of friction and so lose 
its strength. 
Relating life to temperature 
and fatigue to load 

Just as the Arrhenius equation 
supplied a relationship between 
reactive rate and temperature, so 
it may relate service life to tem- 
perature. Thus, in many cases: 

In (life) = 1/Tas 

It is possible to go even a step 
further by concluding that “‘cy- 
cles to failure” in a fatigue test 
is proportional to “life,”’ and that 
“temperature” is a stress that 
may be related to “load” in a fa- 
tigue test. In this case: 

In (cycles to failure) = 1/Load 

As shown in Fig 3, this re- 
lationship can in some cases be 
applied to fatigue data. However, 
practical considerations and other 
factors often modify the relation- 
ship a great deal. 


This article was adapted from part of the 
Reliability by Design Course for design en- 
gineers, sponsored by GE’s Defense Systems 
Dept. 
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friction sparks that might be de- 


Sparking Characteristics et es 
controversial subjeet, the Naval 
= Weapons Plant (formerly Naval 
of Metals Used in Tools —_ Sn Basten) aeretored ne fot 
lowing information on sparking 
characteristics and ignition haz- 
Steel hand tools, if handled carefully, = had ——e 
are no more dangerous than so-called nonsparking How are sparks classified?- 
tools in hazardous environments. Sparks fall into three categories: 
friction, impact, and electrical. 
by Harold Bernstein and George C. Young, Friction and impact sparks result 
Naval Weapons Plant, Washington, D. C. when two hard materials come 
inte forcible contact with eagh 
other; electrical sparks are 
caused by a discharge between 
two bodies having different po- 
tentials. Friction sparks are clas- 
sified into two groups: 1) low 
total energy sparks from hand 
tools; and 2) high energy sparks 
IGNITION HAZARDS OF METAL TO METAL COUPLES from mechanical tools such as 
drills and pneumatic chisels. 
Hazard In the context of ignition of 
petroleum products or detonation 
Steel and Stee Drop Weight 8% Methane-Air Nil of explosives, the friction spark is 
the most important type to con 
sider, 


@ Nonsparking hand tools are ucts, nitrocellulose and black 
currently being used by the Navy powder) are stored and handled. 
in and around areas where in- Such tools are seriously deficient 
flammable and explosive  sub- in strength and durability. Since 
stances (such as petroleum prod- the actual ignition hazards of 





Metal Couple Type of Test Environment 





Steel and Rusted Steel Drop Weight 15% Hydrogen-Air 


Stee! and Rusted Iron Unknown Firedamp 


Steel and Zinc Drop Weight 6% Methane-Air Nil 


Steel and Aluminum Bronze Drop Weight 6% Methane-Air Nil What 
Titanium and Stee! Drop Weight 6% Methane-Air Great t i h 


Aluminum Alloy (no Mg) and Rusted Steel | Drop Weight 6% Methane-Air Small 
Aluminum—10% Magnesium and Rusted Metal on metal 
Steel Drop Weight 6% Methane-Air Great Metal-to-metal hazards of fric 
: tion sparks are tabulated at left. 
Magnesium Alloy and Rusted Steel Drop Weight 8% Methane-Air Great Many types of metal couples and 
s . a 2g i > is . Ss > " ere 
Light Alloys and Rusted Steel Drop Weight 3% Pentane-Air Great atmospheres are discusse d. H 
- . are some of the highlights: 
Steel and Aluminum or Steel Ballistic 1% Methane-Air Some Steel on steel—In experiments 
with steel on steel in a drop 
Magnesium Great pra : ‘eniti 
Aluminum weight test, no ignitions were 
Steel Ballistic 15% Hydrogen-Air obtained in an 8% methane at- 
Copper mosphere. (Inclination of plate 
wo Pe was 50 deg and height of fall 7.5 
on Beene ft.) Another test showed that fire- 
damp could be ignited by the im- 
pact of steel on steel. Consider- 
: able force was required and igni- 
Pn SEEN SEES er — Methane-Air tion occurred more readily when 
vd _ one of the colliding surfaces was 
| PETN very rusty. 
; Aluminum on steel—An alumi- 
Steel and 310 Stainless Steel Sliding Impact PETN Tat ow att 
- num alloy containing 13% silicon 
and 0.06% magnesium caused 13 


Aluminum Smears on Rusted Steel Glancing Impact, | Methane-Air Great 
2-0z Hammer 


Steel and Beryllium Copper Sliding Impact 


Steel and Copper Alloy (3% Si, 1% Mn) Sliding Impact PETN 
- —- -- ~—- ignitions in 40 tests (impact 


Sa Sliding impact __| PETN energy 313 ft-lb), and 15 igni- 
tions in 60 tests (impact energy 








*Attributed to breaking up of the steel ball. There is no hazard from lead. 
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How magnesium content affects 
incendivity of aluminum-base alloy. 
Alloy was drop-wetght tested in 
methane atmosphere. (After Titman) 


366 ft-lb). With an aluminum al- 
loy containing 10.7% magnesium, 
39 ignitions were obtained in 40 
tests at an impact energy test 
level of 366 ft-lb. 

(and alloys con- 
steel— 


Magnesium 
taining magnesium) on 
Seven aluminum-base casting al- 
loys, with magnesium content 
ranging from 0.05 to 11.0% were 
drop weight tested in a methane- 
air mixture. The probability of 
ignition was correlated with mag- 
nesium content as shown in the 
accompanying graph. In a similar 
test with a magnesium-base alloy 
(92.6% magnesium), .probability 
of ignition was found to be 73.5%. 
Effect of coatings 

Coatings will not fully reduce 
the ignition hazard. A magnesium 
alloy with three different coatings 

coated with pure aluminum, a 
synthetic resin and a thermoplas- 
tic material over the resin was 
drop weight tested on _ rusted 
steel plates. Although the ignition 
hazard of the magnesium alloy 
steel couple was reduced by each 
of the three types of coatings, it 
was not eliminated. 

Alloy smears—Smears of some 
light alloys on rusted steel sur- 
faces can cause ignition of meth- 
ane-air mixtures. Smears tested 
were aluminum and an aluminum 
alloy containing 4% copper, 4% 
silicon and 5% zinc. 

Zine alloy and aluminum bronze 
smears, tested under the same 
conditions, produced no sparks or 
flashes. 

Painted surfaces—Rusted steel 
surfaces coated with aluminum 
paint develop incendiary sparks 
when struck while heated in the 
range 470 to 570 F. The heat 
necessary to cause ignition prob- 
ably is developed in a thermit re- 
action between the aluminum and 


rust. A priming coat of red lead 
reduces the chances of sparking 
from aluminum painted steel sur- 
faces. However, when red lead is 
added to the aluminum paint 
itself, the painted surface pro- 
duces spark reactions which are 
almost explosive in nature. 


What 
field experience 
shows 


Tools that are accepted as the 
nonsparking type (copper, etc.) 
may actually dislodge a particle 
from a steel object which be- 
comes incandescent and creates an 
ignition hazard. The term non- 
sparking, therefore, is a relative 
one and depends strongly on the 
metal couple being considered. 


With petroleum — Although 
there is ample opportunity for the 
generation of sparks, the petrole- 
um industry has experienced few 
fires caused by sparking of metal- 
to-metal couples. Heavy steel 
dome covers on tank cars are 
scraped around with considerable 
friction, and steel rods in der- 
ricks scrape metal components in 
the gaseous area of a producing 
well. The possibility of steel hand 
tools causing sparks is insignifi- 
cant by comparison. The Ameri- 
can Petroleum Institute recently 
advised the industry that steel 
hand tools could not be considered 
a safety hazard in the petroleum 
industry. However, mechanical 
tools such as pneumatic chisels can 
produce high energy sparks and 
are considered ignition hazards. 

With explosives—A survey of 
naval establishments has indicated 
that no fires or explosions could 
be attributed to steel hand tools. 





Although the work of Bern- 
stein and Young indicates that 
steel hand tools, if used care- 
fully, can replace nonsparking 
tools, experiments at the New 
York Naval Shipyard* present 
an opposing view. Since safety is 
the underlying issue, both sides 
of the argument are presented 
here. 

Explosion chamber used 

Experiments at the Shipyard 
used a stee] explosion chamber 
containing an explosive atmos- 
phere and a mechanical sparking 
system to test the ability of var- 
ious metal-to-metal combinations 
to cause an explosion. 

In the tests, a 3-in, dia, %4-in. 
thick, knurled metal 
wheel, or a 2-in. dia aluminum 
oxide rotated at 
10,000 rpm against a %-in. dia, 
2-in. long specimen held at a 
constant force of 2.5 lb against 
the rotating wheel. The object 
of the test was to develop a pro- 
cedure for evaluating the spark- 
ing characteristics of metals. 


coarsely 


wheel, was 


*Rpt. PB 151650, Office of Technical 
Services, Dept. of Commerce. 





An Opposing Point of View 


Ferrous metals unsafe 

The investigators concluded 
that tools fabricated from car- 
bon steel, stainless steel, carbon 
tool steel, high speed tool steel 
or monel are unsafe to handle 
in an explosive atmosphere of 
gasoline vapor. 
fabricated 
from manganese bronze, phos- 
phorus bronze, aluminum bronze, 
commercial brass, aluminum and 
beryllium copper are safe to 
handle in such an atmosphere. 

The conclusions were based on 


Conversely, tools 


these results: 

1. Of 20 steel wheel and steel 
rod combinations and 4 abrasive 
wheel and steel rod combinations 
tested, all ignited the gasoline 
and oxygen-enriched air mixture. 

2. None of the 35 steel wheel 
and nonferrous rod combinations 
or 7 abrasive wheel and nonfer- 
rous combinations, with the ex- 
ception of 5 monel rod combina- 
tions, caused ignition. 

3. None of 4 combinations us- 
ing a rusted steel wheel and 
nonferrous rod combination ig- 
nited the mixture. 
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REGULAR DAP MOLDING COMPOUND 


eT treme humidity variations. Knowing DAP’s ex- 
cellent retention of electrical properties at high 
humidity (it absorbs almost no moisture), en- 
gineers reasoned that if the material could be 
made conductive it might make a good replace- 
ment for conventional wire elements which are 
susceptible to failure. 

After considerable experimentation they de- 
veloped a conductive compound using DAP (Da- 
ILVER-FILLED THERMOPLASTIC TERMINALS pon) and a carbon filler. As the photos show, 

this material is inserted into a recessed ring on 
Disassembled potentiometer showing conductive ring the compression mold and covered with regular 
of carbon-filled diallyl phthalate (DAP) which substitutes insulation-type DAP. Then the element and base 
for conventional wire-wound resistor. Terminals are sil- are molded as one piece. 
filled thermoplastic which cure during the molding Use of the conductive DAP also has the ad- 
Mold cycle for DAP is only 3 min as compared to » . . 

vantage of reducing electrical noise (due to un- 
even surface resistance) by allowing the wiper to 
ride on the smooth, low-friction surface of the 
plastic. Wiper wear is reduced and turning 
torque made very low. The conductive DAP ring 
aiso gives the potentiometer “indefinite resolu- 
tion”: there are no jumps in resistance due to the 

wiper passing from one wire coil to another. 


»> min for phenolics. 


HOW THE DAP 


Cutaway view of potentiometer showing metal wiper 
riding on almost friction-free conductive ring. Housing 


is cast aluminum. 


Conductive Plastic 


Replaces Resistance Wire 


in 
Precision Potentiometer 


® Design engineers at New England Instrument 
Co., Waltham, Mass. have found that conductive 
diallyl phthalate (DAP) makes a good substitute 


for metal resistance wire in precision potentiom- 

eters. Silver alcohol solution is applied to the termi- 
Precision potentiometers are widely used in g nals on the mold face. Circular ring is receptacle 
. : . for conductive DAP. 

missiles and rockets, as well as control and servo 


equipment subject to vibration, shock and ex- 
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el 
Conductive ring in place after filling form has 


Circular form is fitted over the compression 
; Following cle aning step, operator 
conductive DAP be 


2. nold and a small amount of conductive DAP is a been 
into recessed ring with a formed die. Pressure vill remove tiny amount of 
This void is filled with insula 


tween terminals. 


re moved, 


put 
closely regulated to insure uniform density. 
firon-tipe DAP n next step. 


POTENTIOMETER IS MADE 


Once again a form is placed over the mold, and Final assembly base, with its integrally molded 
base is formed with insulation-type DAP. Each conductive DAP element (in operator’s right 
wiper bearing housing. 


mold is closed by hand and inserted into the di- 
electric curing oven seen in the background. A Silver terminals are 
terminal bases by peening. 


slight flash is destrable to control density. 


hand), is joined to the 
inserted and joined with the 
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Slip Casting: a Good Way 


to Shape Difficult Materials 


lf your design problem is complicated by very 
complex shapes, brittle, hard-to-machine 
materials, etc., consider slip casting techniques. 


by L. M. Schifferli, Jr., Haynes Stellite Co. 


@ Slip casting will never replace 
more conventional powder metal- 
lurgy techniques. But its use as 
a supplement to conventional pow- 
der methods will continue to in- 
crease, especially in areas where 
its low tooling costs and wide de- 
capital- 


nitations 


sign capabilities can b 
ized upon. Its chief 
at present: 

1. Powders needed i slip 
casting are more expensive ‘lan 
those normally required by other 
powder metallurgy processes. 

2. Though many slip casting 
processing details are amenable 
to mechanization, most processing 
currently entails a large amount 
of expensive hand work. 

This is slip casting 

Slip casting is a technique well- 
known to ceramists. A _ liquid 
solid suspension, or slip, of the 
material to be cast is poured into 
a plaster of paris mold of the 
desired contour. The liquid in the 
slip is drawn by capillary action 
into the plaster mold. Solids are 
progressively deposited until the 
desired wall thickness is built up 
on the mold surface. At that 
point the excess liquid is drained 
from the mold. 

To produce a solid casting, the 
slip is constantly replenished in 
the mold as the liquid is drawn 
off into the plaster. Slip is added 
until a solid piece is produced. 

The piece, hollow or solid, is 
left in the mold until evaporation 
and additional absorption remove 
some of the remaining liquid. The 
casting shrinks slightly during 
the evaporation process and re- 
leases from the plaster surface. 
The “green” part usually has 
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enough strength to be removed 
from the mold for drying and 
sintering. 
Why slip cast? 
Consider slip casting 
faced with these problems: 
1. Materials with properties 
such as refractoriness, poor oxi- 
brittleness 


when 


dation resistance, or 
which make conventional metal- 
lurgical methods such as melting, 
forging, welding, etc., difficult. 
2. Designs which exceed the 
capabilities of common forming 
methods. Good examples of such 


designs are thin-wall! closed-end 
tubes or complex shapes having re- 
entry angles. Such forms are out- 
side the capabilities of even the 
most advanced powder metallurgy 
methods. 

In cases such as the two just 
mentioned, slip casting is the 
practical and economical method 
for producing many shapes from 
otherwise difficult materials. 
What can be slip cast? 

With few exceptions, it is pos 
sible to slip cast any solid ma- 
terial if it can first be reduced to 


Designing for slip casting A—-Sharp corners should be avoided by the use 
of radii; minimum radius is 1/16 in. B—Ratio of difference in wall thickness 
on one piece should be no greater than 1:6. Minimum section size is 1/8 in. C— 
Edges should be chamfered to avoid chipping. D—Undercuts should be slightly 
taped. E—Core through-holes of any contour. F—Overall length is limited by 
sintering equipment and green strength of cast shape. 
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at least a —100 mesh powder. The 
following materials have been slip 
cast with varying degrees of 
success : 

1. Engineering metals: stain- 
less steel, copper, beryllium. 

2. Refractory metals: tung- 
sten, molybdenum, tantalum, chro- 
mium. 

3. Refractory metal compounds : 
tungsten carbide, molybdenum 


disilicide, silicon nitride, titanium 
carbide. 

4. Mixtures: chromium-alumina 
cermets, stainless steel-uranium 
dioxide cermets, titanium-zirconia. 

5. Nonmetallics: kaolinite, hal- 
loysite, montmorillonite, alumina, 
magnesia, thoria, silica. 

The design potential 

Slip casting has excellent de- 

sign potential. The accompanying 


sketch indicates that overall con- 
figurations can be fairly complex. 
The discussion in the box below 
explains why slip casting makes 
some of the design features pos- 
sible and what design limits for 
the process have evolved. Al- 
though the design specifications 
are applicable to a wide range of 
materials, final limits depend on 
the material that will be slip cast. 


Seven Design Considerations for Slip Casting 





1. Length 

Length of slip cast parts is influenced by a number 
of factors. In general, size of a slip cast component will 
be limited to the maximum dimensions of the sintering 
furnace. Tubes, however, can be made longer, depending 
on service conditions. If a tube is needed which exceeds 
furnace capacities, consider brazing or threading shorter 
sections to fabricate a longer tube. If service conditions 
require a gastight component, these methods are not 
practical and other processes such as extrusion or weld- 
ing must be considered. 

Diameter of the cylindrica] section also influences 
length of the slip cast part. A length-diameter ratio of 
50:1 is well within the capabilities of the process; e.g., 
casting a tube with a %-in. o.d. and 28-in. length is not 
considered difficult. When casting solid parts, the smaller 
the diameter the more fragile the piece will be in the 
“green” state. A long thin tube, for example, is difficult 
to remove from the plaster mold and place on proper 
sintering supports. 


design are eliminated by a fillet radius, high stress con- 
centration points can be reduced. This is important from 
both the process and product viewpoints. Radii for cor- 
ners and fillets should be made as large as possible and 
should not be less than 1/16 in. 








2. Width 

It is difficult to place any design limit on width with 
out knowledge of other required dimensions. On a produc- 
tion basis, 4 in. thick, 1l-in. square pieces have been 
made. 





3. Thickness 


Maximum wall thickness for tubes is limited to about 
%s in., regardless of whether the piece is to be drain cast 
or cast with a core. For reasons not yet fully understood, 
the inside surface of drain cast ware having a wall 
thicker than % in. is wavy. 

Tubes with a wall thickness greater than \% in. can 
be slip cast by using a core rather than draining the 
mold. Cores, usually made of plaster of paris, allow an 
accurate heavy wall thickness to be built up along the 
length of the tube. Very small tubes also can be cast 
using a core: a wire core was used to cast a 3-in. long 
tube with a %-in. o.d. and 1/16-in. i.d. 

Solid blocks 3% in. wide and 5 in. long have been 
produced in thicknesses up to 1% in.—the maximum 
thickness obtainable in slip cast products. Over this size, 
gating and feeding problems become formidable and poor 
recoveries, caused primarily by cracking, are experienced, 


5. Tolerances 

Many variables are encountered in slip casting, each 
having an influence on shrinkage during drying and 
sintering, and consequently on tolerances. Depending 
upon the material, some pieces shrink up to 20% from 
pattern size to final size after sintering. Although no 
compaction forces other than gravity are used, the den- 
sities of unsintered shapes compare favorably with those 
of cold pressed compacts and, in addition, are consider- 
ably more uniform throughout the piece. Density differen- 
tials within a slip cast piece, which could result in wide 
variations in shrinkage, are rare. The most important 
variables influencing shrinkage are particle size, particle 
size distribution, and degree of defloculation. These are 
factors which, frankly, must be determined for each ma- 
terial being considered for the slip casting process. Once 
the variability of a factor is determined for a given mate- 
rial, the factor can be considered as a constant. 

Impurities in the materials to be cast will vary the 
shrinkage rate from the green state to the sintered prod- 
uct. The state of the art is such that there are still a 
number of unknown factors which cause changes in prod- 
uct shrinkage. Research is in progress to determine why 
identical pieces, slip cast in an identical manner, vary in 
volume shrinkage. 

Tolerances can usually be held to approximately 3% 
of blueprimt dimensions, depending on size, shape, and 
whether or not the part is hollow or solid. If closer toler- 
ances are required, standard finishing practices such as 
machining or grinding can be used. 





6. Holes 

Holes can be cored or drilled as required. Drilled 
holes, of course, are more accurate than cored holes but 
“chip-out” on the underside of the drilled hole is a prob- 
lem. Blind holes are difficult to slip cast and are generally 
drilled. 








4. Radii and fillets 
Slip casting is especially adaptable for fabrication of 
brittle, notch sensitive materials. If sharp corners in the 





7. Shapes can be cemented 

In cases where it is impractical to slip cast a desired 
shape as one piece, it may be possible to cement a number 
of simpler shapes together. This is done when the shapes 
are still in the green state, using slip as cement. The 
procedure is not standard and, since it falls more in the 
realm of art than science, is expensive. 
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Which Heat Treatment for AM350 


* AM350 and AM355 are semi 
austenitic stainless steels The Se tee ome SHEET AND STRIP 
allovs are austenitic in the solu oo ge es. 
, al , and tl oy : pot ss Soin ann. at 1925-1975 F 
cen annealed con ation, and tnelt *, ‘ 90 min per in. of thk, cool 
forming characteristics are simi rapidly 
lar to those of true austenitk s H-ANNEALED CONDN 
stainless steels. A unique com ; Austenite 
bination of strength, fabricabilits 
and corrosion resistance helps to 
explain the current popularity of 
these steels 
When the alloys were first in te EP 8 re 
troduced about six years ago, only Condn austenite at 1710 | Cold roll and temper at ee Condn austenite at 1710 
+25 F for 90 min per in mill Se +25 F for 90 min per in, 


were available: double aging nae gt of thk, cool rapidly CRT CONDN ix) of thk, cool rapidly 
A) ced seen willie. anal : L-ANNEALED CONDN Tempered Martensite © ANNEALED CONDN 
a ee Se Conditioned Austenite | + Retained Austenite Conditioned Austenite 


tempering (SCT Use of the DA : ; xs 
treatment has declined, while SCT | Sy GEAR Bod | 
‘ . oe we Pe the 
has increased in popularity be ane : 
ae «Treat at 1375 +25 F for 
cause it results in better proper >) Transform by refrig at em TP) 3 hr, cool rapidly to 80 F 


ties ritly new treatments 100 F for 3 hr ; max 
which combine forming and aoe : “ Martensite 


hardening have been developed cig ee . 
Note that treatments for these : : | , ihe 


two alloys are not identical. As Temper at 850 +25 F for aes Temper at 850 +25 F for 


two series of heat treatments 


Table 1 shows, compositions of 3 hr, air cool 3 hr, air cool 


the two alloys are quite similar SCT CONDN DA CONON 


Principal composition differences Tempered Martensite gk vongered Civtenstie 


the somewhat higher carbon con 
tent and lower chromium content 
of AM355 compared with AM350 
Solution annealed AM350 contains 
5 to 15 delta ferrite; AM355 is 
usually free of this constituent 


Unscramble the alphabet to get proper condition 


Lack of nonhardenable delta fer . -_ ne PP 
\ M355 all ; AM350 and AM355 can now be At 1875 F, some carbide particles 

rite in AM355 allows greater an . 
. , ' > 4 ; delivered to the user in any of six are not dissolved in the austenite 
more uniform hardening of this oe HT 
1 , F Lif : conditions: H, L, SCT, DA, CRT and subsequently serve as sites 
alloy but requires some modifica a carve OR > , P 

, and SCCRT By choosing the for further carbide precipitatior 
tions in its heat treatment . : 
proper combination of treatments during hardening. 
described in this section a wide In the H condition, AM350 has 
‘ang * mech: al properties, as ‘ , erature (star : : 
TABLE 1—CHEMICAL COMPOSITIONS, range of n i chanical properties, a an M, tempe1 : ure tart-of mai 
shown in Table 2, can be obtained tensitic transformation) which is 





Sement AM350 AM355 Here is a simple explanation of well below room temperature It 
the treatments shown on the flow is, therefore, soft, formable and 


charts: not subject to transformation 





max ).15 max H—solution annealed during winter shipment or stor 
— ies Thin sections of AM350 and age The M, temperature of 
} max 3 max 355 are usually supplied in the AM355 lies in the range 0 to 
0.50 max ).50 max solution treated or H-annealed 60 F, and the material must be 
16 0-17.00 15.00-16 condition. AM350 is normally H kept warm when shipped or stored 
— : - > en. 2 9K annealed at 1950 F. Because it during the winter months. 
7 2B 17.0 13 lacks delta ferrite to limit ele Both AM350 and 355 are usu 
Bal vated temperature grain growth, ally fabricated in the H-annealed 
AM355 is H-annealed at 1875 F condition. Since they are less 
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These two useful stainless steels are available 
im six conditions offering a wide range of mechanical 


and AM355 properties. Here is a guide that tells you 


what properties to expect from each treatment. 


L—austenite is conditioned 
at 1710 F 


Soin ann. at 1875 +25 F After fabrication, both AM350 
meg - Oo w for 3h, TEE tor 90 min. per in. of th, and 355 can be hardened either by 
“Equalized” Martensite SF “00! rapidly. double aging or by subzero cool- 
of RR cummeee 4«AEALED COMDN OE a ethic ing and tempering. The L-anneal 
rtnes OS +50 F E . = Mi is op first ~~ these gente 
: , ; { and consists of heating the metals 
emer emer a to 1710 F. This step, which condi- 
tions the austenitic structure so 
that it can be made martensitic by 
, :; cooling, allows all but 0.05 to 
Condn austenite at 1710 Condn austenite at 1710 Soin. ann. (1800-1875 F), Soin ann. (1850-1950 F), © 0.06% of the carbon to precipitate 
Aoi. aka = satawre — ral, “3 —oO - from the austenite in the form of 
LANNEALED CONDN Tempered Martensite | chromium carbide particles. Pre- 
Conditioned Austenite + Retained Austenite — cipitates form mainly at the 
Ba , austenite-delta ferrite boundaries 
in AM350 and at grain bounda- 
Treat at 1375 +25 F for fae Fee) ries or around existing carbides 
3 hr, cool rapidly to 80 F Be a5 re ah, ae in AM355. 
Martensite ae DA—Tempered martensite 
# Treatment at 1375 F after the 
athe x4 TASES L-anneal causes even more carbon 
Temper at 850 +25F for 9) Temper at 850 +25 F for to precipitate from the austenite 
© 3 hr, air cool. Dy 3 he and air cool. ah 3 matrix: only 0.02 to 0.03% re- 
; BA Conmat : i ae ie Se rae mains in solution after this treat- 
2 » ' ment. Material treated at 1375 F 
transforms to martensite when 
cooled to room temperature. Tem- 
pering at 850 F to obtain final 
properties does not change the 
stable than the true austenitic anneal is used if an intermediate hardness significantly but does 
stainless steels, both alloys work anneal is needed to restore duc- result in a rather large increase 
harden more rapidly. The H- tility. in yield strength. 


TABLE 2—-TYPICAL MECHANICAL PROPERTIES OF AM350 AND AM355 SHEET AND STRIP 
(At Room and Elevated Temperatures) 





| 
Ult Ten Str, 1000 psi Yid Str (0.2% offset), Elong (in 2 in.), % 
1000 psi 


Condition » DA /CRT/SCCRT H CRT |SCCRT| H DA CRT SCCRT 





155 | 165 | 210 
200 
195 
175 
120 


220 
200 
190 
125 
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More uniform precipitation of 
carbides and, therefore, more uni- 
form hardening, is obtained in 
material given the DA treatment 
if it is L-annealed prior to treat- 
ment at 1375 F. In AM355 the 
dual conditioning treatment is 
mandatory; in AM350, because it 
contains delta ferrite (which in- 
creases the number of carbide 
precipitation sites), the 1710 F 
treatment prior to the 1375 F 
treatment, although desirable, is 
not necessary. 


S$CT—Cooled to —100 F, 
tempered at 850 F 
After the L-anneal, both AM- 
850 and 355 can be cooled to 
100 F to transform austenite 
to martensite. Again, final proper- 
ties are developed after an 850 I 


temper 


CRT—Cold rolled, tempered 
One of the newer treatments 
used to harden AM350 and 355 
is cold rolling followed by tem 
pering. This sequence is _ per- 
formed at the supplier’s mill and 
strength levels con 
siderably higher than those de- 
veloped only by heat treatment. 
Strength of the alloys increases 
as the degree of cold reduction in 
expected 


resuits in 


creases, as would be 
The increase in strength is gained 
at the expense of formability. 


SCCRT—Cooled to —100 F, 
cold rolled, tempered at 850 F 
The combination of treatments 
specified in this case is: subzero 
cool, cold roll and temper. Per- 
formed only on AM355 at the sup 
plier’s mill, this treatment also 
offers the designer greatly in 
creased mechanical properties 
the expense of formability 


at 


Subzero cool or 
double age? 


The higher mechanical proper- 
ties of subzero cooled and tem- 
pered AM350 and 355, in com- 
parison with double-aged ma- 
terial, account for the increase in 
use of the SCT treatment. The 
better corrosion resistance of SCT 
material shown in Table 3 is an- 
other advantage. 
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TABLE 3—CONDITION AFFECTS CORROSION OF AM350 AND AM355 
(Cerresion Rates in In. per Year) 





Environment Condition » 


. 


AM350 


SCT DA 





DESIGN 


65% Nitric Acid (boiling) 
Citric Acid (boiling) 

Glacial Acetic Acid (boiling) 
10% Phosphoric Acid (boiling) 
10% Oxalic Acid (200 F) 

Y%%, Sulfuric Acid (100 F) 





0.04 
0.0004 
0.0007 
0.0137 
0.04 
0.028 





TABLE 4—TYPICAL MECHANICAL PROPERTIES OF AM355 BAR 
(For Three Conditions 





Tempering 
Temp, Ff 
‘4 


Ten Str, 1000 psi 








Elong (in 
1.4 in.),% 


Vid Str (0.2% | 
offset), 1000 psi | 


DA |E+0| SCT | DA 


DA |E+0) SCT 





Two other advantages of SCT 
material: 

iB L-annealed material is 
largely austenitic when cooled to 
room temperature. Therefore, it 
can be re-struck in forming dies 
if the 1710 F treatment produces 
any distortion. Double-aged ma- 
terial is martensitic after cooling 
to room temperature: because of 
its higher mechanical properties 
(Table 2), DA material cannot be 
reformed easily. 

2. When these alloys transform 
from austenite to martensite, they 
expand 0.0045 in. per in., an im- 
portant factor in the design of 
fabricating L-an 
nealed material is almost com- 
pletely transformed from austen- 
ite to martensite when stretch 
formed in amounts of 10% or 
more—eliminating the need for 
subzero cooling. In stretch form- 
ing the expansion due to the 


operations. 


ENGINEERING 


austenitic transformation is ab- 
sorbed during the working opera 
tion. 

Perhaps the only advantage of- 
fered by the DA sequence is that 
a reasonably good combination of 
properties can be obtained with- 
out the use of refrigeration equip 
ment. Although the refrigeration 
chambers necessary are available 
in both ready-made and custom- 
made units, their cost may pro- 

(continued on p 145) 
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Synthetic ruby 
amplifies light 
Cold rolling hardens, 
strengthens titanium 146 
Rugged fabrics tested 
with cannon 
Cermets strengthened 
by metal fibers 
Dense hafnium carbide 
is hot press formed.. 152 
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it's easy for you to enter... 


here’s how: 


Simply select your 
best work of 1960 


You can enter any part or product which you worked on, provided 
that: 1) You are employed in the product manufacturing industries, 
and 2) The design was completed during 1960 or the product went 
into production during 1960. An entry may be either a new product 
or a redesigned product that demonstrates sound, imaginative and 
progressive use of engineering materials. Engineering materials 
are defined as metals, nonmetallics, finishes and coatings, and 
material forms (such as castings, forgings, moldings, etc.). The 
product may be a complete assembly, a subassembly, a single part 
or a component. 


Prepare your entry 
-—it’'s easy 
You need not write up your entry in the form of an article. Entries 


will not be judged for literary quality. See back page of this folder 
for details on the information that must be submitted with each 


entry. 


Send in your entry 
by February 1 


Entries must be mailed no later than February 1, 1961. Mail all 
entries to 


Awards Editor | Materials in Design Engineering 
430 Park Avenue 
| New York 22, New York 
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oth ANNUAL AWARDS COMPETITION 


for the Best Use of Engineering Materials 


SPONSORED ANNUALLY BY MATERIALS IN DESIGN ENGINEERING e A REINHOLD PUBLICATION 





Eligibility 

Any person(s), department, group, or organization in 
the product manufacturing industries may submit an 
entry or entries. No one employed by a materials pro 
ducer or supplier is eligible 


Preparation of Entries 

1. The following information must be provided with 
each entry in order to allow the judges to make com 
petent decisions: 

a. A detailed description of the product including 
photographs or drawings. If the entry is a redesign, 
provide before and after illustrations if possible 

b. A description of requirements in service and/or 
fabrication that must be met by the product and the 
material 

c. A description of the previously used materials 
(if entry is a redesign) 

d. A description of the material or materials se 
lected for the product entry 

e. An explanation of why the material or materials 
were selected for the product. Describe the advan 
tages or benefits gained through the choice. Back 
them up with evidence—facts, data, charts. tables on 
performance, quality or cost 
In general, entries should show that the materials 
selected for the product— 


and/or lower costs 


| Resulted in improved performance 
Best met the design and service requirements 


| Here are a few ways in which a product can benefit | 
| from intelligent materials selection: 


Long service life Reduced scrap 

Lower basic materials Reduced or eliminated 
cost maintenance 
| Less material required Permitted lower cost 
| Improved appearance design 
| Permitted a new design Allowed greater design | 
| Reduced production costs flexibility 
| Improved service Simplified production 

performance and fabrication 

Remember! The more detailed and documented your 
entry is, the more consideration it will receive from 
the judges 


2. Entries or portions of entries will not be returned 
unless requested. Entries should not include valu 
able papers or other material which must be re 
turned, because there is always some danger of loss 
or mutilation. Whenever possible, photostats, photo- 
graphs or other copies of such materials should be 
used instead 


3. All entries must be postmarked not later than 
February 1, 1961. The judges reserve the right to 
withhold awards at their discretion 








Publication of Entries 

Materials in Design Engineering plans to publish arti 
cles on the winning entries and reserves the right to 
publish articles based on entries not winning awards. 


NOTE: Please observe the rules given above. Use a separate biank for each entry; additional entry blanks avail- 
able on request. Attach entry blank below, or its equivalent, to your entry and mail to: 


Awards Editor, Materials in Design Engineering, 430 Park Ave., New York 22, N. Y. 


Name 


Title 


Name(s) of person(s), group or organization who would receive award 


Company 
Street address 


Name or brief description of product being entered 


Was design (or redesign) of entry either completed or placed in production during 1960? 


Does your employer consent to entry under terms of this competition? 





What Users Think of 


M/DE Special Report 
No. 178 


December, 1960 


Polypropylene 


Vaterials in Design Engineering 


by Malcolm W. Riley, Associate Editor, 


One of the newest plastics, polypropyle ne has been availability, polypropylene is still 
a new material—interesting, but 


widely publicized during the last three years and has nares 

Plus and minus in a nutshell 
The plus side: From the end 

users’ standpoint the reasons for 


found many uses. With an expanded supply imminent, 
it seems a good time to stop and try to appraise 


objectively the advantage s and limitations of this material. selecting polypropylene most often 


Here is what we believe is a fair appraisal mentioned are: 
° > . ‘ Tar ite cas 9A -_ ; a 
based on personal interviews with engineers 1. For its cost (42¢ per Ib; 1.4 
; Nee per cu in.) it has better resist- 
who have applied polypropyle ne in their own products. ance to heat and chemicals than 
any other thermoplastic material. 
2. It has greater rigidity and 
strength than high density poly 
ethylene, the only other low cost 
thermoplastic serviceable at tem- 


@ The most striking thing about combination of 


polypropyiene is the 


properties pro 
the use of vided by no other material at as 
which low a cost 

But problems do exist. And, to 
(such as the 3. Its bulk rigidity is highly 


care and judgment with 


engineers and designers have peratures higher than 212 F. 


evaluated polypropylene and put some manufacturers 


it to use. Misapplications are un 
common. Most uses have resulted 


from the need for a property or 


automakers) who select materials 
only after a most critical evalu- 


ation of performance vs cost and 


dependent on section thickness. 
Consequently, by altering section 


thickness in a part, you can com- 
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bine high rigidity with excellent 
flexibility. 

1. It has excellent flex life in 
thin sections, permitting such 
unique parts as the integral hinge 
5. Its combination of rigidity 
and resilience permits stripping 
from molds 


of undercut parts 


with no permanent distortion. 

6. Materials suppliers equipped 
with relatively well developed per 
formance data have aggressively 
brought the material to the atten 
tion of end users 


The minus side: On the other 


hand, the problems most often 


mentioned by end users include: 

1. Difficulty in successfully mark- 
ing polypropylene moldings by 
painting or hot stamping. 

2. Difficulty in getting smooth, 
high gloss, decorative surfaces 
over large flat areas on compli 
cated moldings. 

3. Some difficulty in extruding 
large profile shapes with good sur- 
face. 

4. Lack of uniform processing 
and performance characteristics 
in supposedly comparable grades 


from different materials suppliers. 

5. Lack of long-term perform 
ance data. 

Has polypropylene 
been oversold? 

Some observers of the plastics 
industry have felt that polypropy- 
lene has been oversold—that its 
benefits have been exaggerated. 

None of the engineers or mate- 
rials specialists interviewed for 
this article felt this was so. No 
users of polypropylene felt they 
had been promised anything they 
did not get—to a_ reasonable 
degree. 





APPLIANCES 





TV and stereo 


dimensional stability and scratch resistance were major factors im 
Motorola’s use of polypropylene in 
stereo (left) and the back for its neu 


Parts are shown at top. 


Heat resistance coupled with rigidity, moldability, 


Ti Hil 
HET 


IM 


™ 


Motorola, In« 


base for its neu portable 


19-in compact T\ (right }). 


reason 


polypropyle ne in water distributor for auto 


Motoro 


TV knobs—Heat resistance was the prima 


vitched from huturate 


Votorola 


pol sprop jlene in TV ko obs. Lower cost 


additional benefit. 


 — Perr 


Industrial Molding Cor; 


Dishwasher parts—Resistance to 250 F, no 
stress cracking in dete rge nts, toughne 8s and 


colorability were primary reasons for use of 


matic dishwasher produced by Waste King 
Corp. Parts are injection molded and welded 


to form complex configuration. 
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Why did they choose polypropylene? 


The performance advantages of 
polypropylene in terms of stand- 
ard ASTM test results have been 
relatively well publicized. But 
very little design work in thermo- 
plastic materials is based on spe- 
cific property values’ reported 
from standard tests. Consequently, 
it is interesting to examine just 
how important polypropylene’s re- 
ported merits are in actual cases 
where the material is being used. 
Low cost the basic premise 

Underlying all engineering 
evaluation of polypropylene is the 
low cost of the material. It is 
important to keep this in mind. 

One user, for example, says: 

they finally have a material 
with not just marginal heat re- 
sistance above 212 F, but good 
stability at such temperatures...” 
Another: no other material 
we looked at had the chemical re 


sistance that polypropylene has 


These comments are not meant 
to imply that there is no other 
material with resistance to heat 
and chemicals equivalent to that 
These 
mean that no other low cost, in- 


material has 


of polypropylene. user's 


jection molding 
equivalent resistance to heat and 
chemicals. 

In discussing heat resistance, 
few end users mentioned higher 
cost nylon or acetal; in discussing 
chemical resistance, none men- 
tioned higher cost chlorinated 
polyether (Penton) or the fluoro 
carbons. 
polypropylene 
mate- 


In cases where 


directly replaced another 
rial, competitive materials evalu- 
ated before selecting polypropy- 
lene included high density poly- 
ethylene (35¢ per lb; 1.2¢ per cu 
in.); impact polystyrene (29¢ per 
lb; 1.1¢ per cu in.), 
tate butyrate (62¢ per lb, 2.7¢ per 
(35¢ per Ib; 


cellulose ace- 
cu in.), phenolics 
1.7¢ per cu in.), urea (25¢ per Ib; 
1.4¢ per cu in.), zine die castings 

17¢ per lb; 4¢ per cu in.), and 
aluminum sheet (50¢ per Ib; 5¢ 
per cu in.) 


Of course, the above figures are 


all materials costs. The injection 





“We are quite happy with this 
material, frankly,” summed up 
the chief product engineer of a 
large housewares manufacturer 
in the Midwest. 

“They have a lot to learn 
about polypropylene,” warhed 
another design engineer of an 
other housewares pro- 
ducer. 

Behind these somewhat differ- 
ing views lie three years of use 
of polypropylene. Acceptance of 
polypropylene, judging by vol- 
ume of material sold, is good. 
And volume is expected to in- 
crease substantially in the next 
few years. 

It was against this back- 
ground that M/DE set out to 
learn just what end users of the 
material really think of it. Mor« 
specifically, we wanted to find 
out: 

1. Just how 
polypropylene’s much publicized 
advantages? 

2. What problems are being 
encountered in its use? 

3. What is the status of tech- 
nical information and service on 
the material—both in quality 
and in quantity? 

Molded products, mainly 

We talked briefly with people 
in the polypropylene textile and 
film business. Although polypro- 
pylene holds high promise in 
both these forms, and use in 
these forms is growing rapidly, 
such uses are newer than appli 


large 


important are 





The Story Behind This Report 


cations for injection moldings. 
3ecause of this newness, and 
our space limitations, this ar- 
ticle concentrates on what users 
of polypropylene molded parts 
think of the material. 

We made no attempt to can 
vass the field to reach all users 
of polypropylene moldings. The 
companies called upon, and the 
engineers and designers inter 
viewed, represent a large seg- 
ment of the users of the mate- 
rial—but by no means all. Con- 
sequently, this report must be 
considered a more or less ran- 
dom sampling of applications 
and opinions. 


No slams intended 

In a number of cases in this 
article, polypropylene is com- 
pared with other materials, par- 
ticularly high density polyethy- 
lene. Obviously, since we started 
out to report what users think, 
the applications reported on are 
generally ones in which poly- 
propylene was finally selected. 
The reasons given in each case 
for turning down the alterna- 
tive materials are not intended 
to belittle those materials. The 
factors mitigating against a ma- 
terial in a specific case may not 
be generally applicable to that 
material. The individual deci- 
sions may well indicate valid 
trends, and these we have tried 
to point out, but in the final 
analysis each application is in- 
deed unique. 








molding process offers exception- 
ally low per-part cost if sufficient 
volume is warranted. 

How important is 

heat resistance? 

In low cost injection molding 
materials, only two thermoplastics 
are available for service at 212 F 
and above: high density polyethy- 
lene and polypropylene. Compari- 
High den- 
sity polyethylene softens at 250- 
260 F; 
320 F. 


important is the increase in heat 


sons are unavoidable. 
polypropylene at about 


The question is: just how 


resistance available in polypropy- 
lene? 

Results of the survey indicate 
that the heat resistance of poly- 
propylene has been critical in its 
selection on two counts: 

1. In the 250-300 F temperature 
range, polypropylene is the only 
low cost injection molding mate- 
rial that can provide a low-stress 
pseudo-structural part. 

2. For structural parts operat- 
ing in a controlled temperature 
environment in the neighborhood 
of 180-240 F (such as certain 
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chemical processing streams), the 
higher heat resistance of poly 
propylene provides an additional 
Safety factor and can reduce the 
precision required in process con 
trols 


The wirst case 


heat resistance is 


where Dette 
mandator y 
Motorola 


TV and the base for their new 


The back for the new 
stereo portable record player is 
now molded in polypropylene. Ac 
cording to N. Taylor and H 
Kiuntke of Motorola’s Value Anal- 
ysis Dept., polypropylene was re- 
quired in the TV back because th« 
tubes, located near the back, can 
produce temperatures over 240 F 
under extreme conditions. The 
material also provides the desired 
rigidity, permits molding of in 
tricate screen effect, and results 
in a decorative, attractive part 


In the stereo base an additior 


benefit of polypropylene is that 


the unit can be placed on a table 
vithout danger of scratching o1 
marring the tabletop 

In the 1960 Plymouths, the 
radio speaker grille is injection 
molded in polypropylene. Although 
the basic environmental tempera 
ture range for materials in the 
10 to 175 F, 
temperature of the radio speaker 

This 
grilles 


auto industry is 


grille can approach 240 F 
can occur particularly in 
located on top of the dash 

The second case as a safety 
factor in process controls Amer 
makes chemical 
from ther 


ican Agile Corp 
processing equipment 
moplastic materials. According to 
C. F 


- ia 
presiaent, in a 


Freedman, executive vice 


majority of the 


where polypropylene has 


Cases 


been selected over polyethylene 


tor ; ce processing equlp- 





At time of writing, there art 
three commercial producers of 
molding grades of polypropylene 
in this country. They are: Her 
cules Powder Co. (Profax), 
AviSun Corp., and Humble Oil 
and Refining Co. Humble’s poly 
mer is being marketed through 
(Escon) 


Enjay Chemical Co. 


ind Spencer Chemical Co. (Poly 
Pro) 
More to come 

Companies that have ar 
nounced commercial plants to 
come on stream before mid-’61 
are Montecatini Co., Tennesse¢ 
Eastman Co., Dow Chemical Co 
and Firestone Plastics (the ma 
ority of the latter’s productior 
will probably be for internal 
consumption). Other companies 
expected to enter production are 
Koppers and Shell Chemical. 

Many observers also look to 
the present producers of high 
density polyethylene as potential 
starters in the field. The plants 
and equipment used for the Zieg 
le? type low pressure process can 
be converted to production of 
polypropylene with relative eas 
From a producer’s standpoint it 
might be ideal to be able to pro 
duce both materials, controlling 





Who’s Who in Polypropyl« ie 


production to suit demand 
Hercules Powder got a good 
head start on competition by 
announcing commercial availa 
bility in December, 1957. This 
gave them nearly a two-year 
lead on the next entrant. Con 
sequently, most molded applica 
tions are in Hercules’ material 


AviSun went on stream n 
August, 1959, followed by 
Humble in early 1960. An 
nouncement of commercial avail 
ability is expected momentarily 
from Eastman. Estimates of 
volume capacity by the end of 
1961 are 


pounds, 


about 265 millior 


Price cuts in future? 

With this anticipated volume, 
coupled with increased produ 
tion efficiency and amortization 
expenditures, the 
price of polypropylene should 
come down in the future, At 
present, however, the 42¢-per-lb 


of research 


volume price appears to be hold 
ing firm. Although only a few 
observers foresee so drastic a 
price reduction as to bring the 
price down to that of high den 
sity polyethylene, such a devel 
opment in the future may not be 
unlikely. 
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ment, the reason has been the ad 
ditional margin of safety it offers 


For example, in a_ chemical 


processing stream operating al 
about 180-200 F, a structural hig! 
polyethylene component 


satisfactorily, de 


density 
may operate 
pending, of course, on the nature 
of the chemicals and the stress 
levels. But temperature may have 
to be precisely controlled to pre 
clude accidental increases in tem 
perature that may be detrimental 
to the polyethylene component 
The same component in polyprop) 
withstand higher tem 
thus, temperature con 


lene can 
peratures ; 
trols need not be so precise 
According to Freedman, 
in many cases, the nominal in 
crease in cost of about 10¢ per Ib 
of fabricated material can be fa) 
outweighed by reduction in con 
trol costs 
Chemical stability 
a major factor 
Comments by end users indi 
cate two primary areas in which 
the chemical stability of pols 
propylene are critical reasons fo! 
its use: 
1. Its 
direct attack, 
vated temperatures 


excellent resistance 


particularly at ele 


2. Its 


mental stress cracking 


resistance to environ 
Also important is its combina 
tion of resistance to attack by, 
and low permeability to, certain 
types of chemicals and vapors 
Resistance to direct attack—A 
common and widely growing ap 
plication, of course, is chemical 
tanks, 
typical tank lining is one used by 
Thomas Strip Div., Pittsburgh 
Steel Co. in pickling tanks for its 
plating lines. The pickling solu 
tions consist of 15% sulfuric-15% 
hydrochloric acid or 10% sulfuric 
10% nitric acid. The tanks are 
operated at 150 to 180 F 


piping and couplings. A 


For many years, according to 
L. J. Crinic, plant engineer, these 
tanks mild 
steel 
brick. 
hr a day, often six and seven days 
a week, the mortar joints in the 
brick lining would fracture and 


r 


have been made of 


lined with acid resistant 


In continuous operation 24 





P R Oo Cc E S S i N G E Q U | P M E N T the mild steel tank walls corrode 


rather rapidly. 

The acid brick lining was re 
placed with a loose polypropylene 
lining. The tanks have been in- 
stalled for over a year and have 
shown no sign of deterioration 

Resistance to stress cracking 
Resistance to environmental stress 
cracking has also been important 
in chemical processing equipment 
and other applications. However, 
it appears that in the majority of 
applications resistance to such 
stress cracking is simply an added 
benefit when the material has 
been selected primarily to meet 
other more critical needs, such as 
heat resistance. Probably the de- 
velopment of grades of high den- 
sity polyethylene with excellent 
resistance to environmental stress 
cracking has somewhat minimized 
the importance of this property 
of polypropylene. 

Low permeability Resistance 
to chemical attack coupled with 
low permeability is the main rea- 
son Airkem, Inc. is using poly 
propylene moldings in its deodor- 
ant dispensers. Airkem, manufac- 
turer of air-wick, developed a 
technique for producing its de 
odorizer in the form of a solid 

American Agile Corp jelly-like cylinder—a form more 
Variety of components—Hopper, wash tank, steam chest and retary practical for use than the previ 
drum are typical of the many fabricated parts for chemical processing ous liquid form. The new formu- 
quipment that make use of polypropylene’s combination of heat and lation contains, among other 
chemical resistance. i i i i 
things, certain essential oils and 
emulsifiers. 

Airkem had been using stain- 
less steel for its dispensers. To 
reduce costs and improve appear- 
ance, it evaluated a wide variety 
of plastics. Final selection boiled 
down to polystyrene, high density 
polyethylene or polypropylene. 

The company’s tests showed 
that the chemicals attacked poly- 
styrene, seriously etching the sur 
face: polystyrene also permitted 
permeation of the vapors. Poly- 
ethylene was even more perme- 
able, though not attacked. Exten 
sive permeability tests conducted 
by both Airkem and its air-wick 
distributor, Lever Bros., showed 


Thomas Strip Div.. Pittsburgh Steel Co that polypropylene provided the 


Tank linings—Resistance to various acid solutions was the primary 
reason for the polypropylene liners used for these pickling tanks for 


required combination of stability 
and nonpermeability for the de 





plating units. Liners were fabricated by American Agile Corp. odorant 
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HOUSEWARES... 


Fe 
e 


Coffee maker parts—Both the pouring lip for Cory’s commercial coffec 
er (left) and the basket for it home coffee brewer (right) make 
polypropylene’s heat resistance rigid resilience, toughne . and 


ty 


Vaporizer-humidifier—The wate) 


container for this unit nroduced by 


Squeeze mop—The unique “/ 
characteristic” plus resistance 
fergent and rigidity were pi Northern Electric Co. makes 


/ reasons for use of polypro} / polypropyle ne’ s heat 


ene n O-Cedar’s squeeze mop. rigidit , and colorabilit 


Deodorant dispenser—The component shown at right, designed by 
Monte L. Levin, is molded of polypropylene because it is not attacked by 
the solid deodorant which it holds. Cover at left is molded of polystyrene 


Polypropyle ne also provide : rigidity re quire d to hold solid culinde rs of 
d 


eodorant n reserve, and 1 1m pe rmeable to the vapor emitted. 
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In a self-feeding unit developed 
for commercial use, Airkem also 
found that polypropylene provided 
the rigidity required to hold the 
reserve cylinders of deodorant in 
place until ready for use. 

General conclusions about per- 
meability should not be drawn 
from this one specific case. Other 
end users say their tests—using 
their own chemicals or formula- 
tions—have shown that polypropy 
lene’s permeability is not much 
different from that of polyethy- 
lene. One major cosmetic pro- 
ducer says that polypropylene has 
shown permeability comparable 
with that of polyethylene for all 
its proprietary formulations. The 
only answer to the question of 
permeability appears to be to test 
polypropylene with the specific 
formulation you want to use. 


No post-mold shrinkage 

In certain designs where close 
tolerances must be held, the post 
molding dimensional stability of 
polypropylene has been a final 
factor in selection. 

For example, Cory Corp. found 
that in certain lines of its com 
mercial all-glass  coffee-servers, 
pouring lips were frequently brok- 
en by rough use. Cory needed a 
material that would not break, nor 
mar other surfaces. Thermosetting 
plastics were not only somewhat 
brittle, but would not provide 
proper expansion characteristics 
to accommodate expansion in the 
glass diameter. Consequently, a 
cording to A. Gilissen, Cory’s 
chief product engineer, “. . . we 
set about looking for an impact 
resistant thermoplastic that would 
withstand high temperatures—at 
least to 212 F...” 

Cory evaluated high density 
polyethylene. For its particular 
application, however, a tight seal 
between spout and pot was criti- 
cal, requiring close tolerances on 
the molded spout. After various 
attempts, Cory engineers con 
cluded that the post-mold shrink- 
age of polyethylene resulted in 
too much dimensional uncertainty 
for this use 

In shifting to polypropylene, 
according to Gilissen, Cory found 
that though impact strength was 





not as great as that of high den- 
sity polyethylene, it was sufficient 
for the type of impact to which 
the spouts were subjected. 
Rigidity plus resilience 

The combination of rigidity 
and resilience is often mentioned 
important 
from both the final per- 
molding and 
Rigidity 
provides the final desired firmness 
or stability in the part; resilience 
permits the economical molding 
of undercuts, grooves and bosses 


by end 
benefit 
formance and the 
processing standpoints. 


users aS an 


with no need for costly cam mech- 
anisms in the mold to permit part 
release, 

In the Cory home coffee brewer 
the basket was originally a drawn 
aluminum part. With the alumi- 
num basket, either the top of the 
brewer had to fit so snugly that 
the basket could not fall out when 
the coffee was poured, or the house 
wife had to remove the basket 
before pouring the coffee. In the 
redesign, lugs are attached to the 
basket to hold it 
during pouring 


inside the pot 
The polypropylene cover has 
three small projections molded in 
which engage with an annular 
groove in the basket. This arrange- 
permits the cover and the 


interlocked so that 


ment 
basket to be 


when the cover is removed the 
basket and stem are also removed. 
The resilience of the material per- 
mits stripping of both cover and 
basket from simple molds in spite 
of the projections and annular 
groove. Also, lack of cold flow 
permits continuous re-use without 
causing a permanent distortion in 
the projections or lugs. 

This same combination of rigid- 
ity and resilience is a critical rea- 
son for the wide use of polypropy- 
lene in container closures. In 
addition to providing a decorative, 
glossy closure, according to R. L. 
Williams of Avon Products, Inc., 
polypropylene has the following 
benefits : 

1. Resilience 
of relatively 
with reentrant angles which can 
be simply removed from the mold. 


permits molding 


complex closures 


2. Rigidity permits use of con- 
ventional threads, 
high density polyethylene closures 


whereas with 


special threads usually have to be 
‘overturn.” 


‘ 


provided to preclude 

3. In some cases, polypropylene 
closures do not require cap liners, 
which can make the closure less 
costly than in urea thermosetting 
plastic. 

On the other hand, at present 
Williams does not see any benefits 


What’s wrong with polypropylene? 


findings 


In discussing problems end 
users have encountered in poly- 
propylene, care has been taken to 
concentrate only on problems aris- 
ing during proper use of the ma- 
terial. Any material is limited by 
its inherent Fortu- 
nately, it appears from the results 
of this survey that 
engineers and designers have been 


properties. 
particular 


both careful and well-advised in 
their selection of polypropylene. 

In approaching this survey, we 
continually probed for specific 
problems that end users may have 
encountered in using polypropy- 
lene. The purpose, of course, was 
to better define the material’s 
present limitations. In some cases, 
disagree. In 


users some cases, 


materials suppliers disagree. Fol- 


lowing are the survey 

that we believe may be 

or helpful to users 

What about 

low temperature brittleness? 
No discussion of the limitations 

could be com- 


pertinent 


of polypropylene 
plete without mention of its much- 
publicized “low temperature brit 
This deficiency is rela 
tive. At 0 F 
pact strength is comparable to 
that of Where 
polypropylene suffers is in com- 


tleness.” 
polypropylene’s im- 
impact styrene. 
parison with polyethylene. 

But what has been the experi 
ence of polypropylene users? 

It appears that the majority of 
applications for polypropylene at 
present do not encounter low tem- 
eratures in service. When queried 


to be derived from polypropylene 
in blown containers. Avon has 
eliminated environmental 
cracking problems in its blown 
detergent bottles by using one of 
of the newer types of high den- 
sity polyethylene. Also, Avon says 
that to date it has not found poly- 
propylene any less permeable than 
polyethylene to the formulations 


stress 


it packages. 
The unique integral hinge 

The unique “hinge character 
istic’ of polypropylene has been 
the reason for using the materi- 
al in a number of parts. Typical 
of many users’ reactions: “It 
shouldn’t work—but it does.” 

O-Cedar, Div. of American- 
Marietta Co., this hinge 
principle in an addition to its line 
The result has 
been a 25% cost reduction, and a 


uses 
of squeeze mops. 


two-thirds reduction in weight of 
the squeeze unit on the mop. Ac- 
cording to O-Cedar’s Design En- 
gineering Dept., its unit has been 
“normal squeeze 


flexed with a 


action” 50,000 times, equivalent 
to about 10 years of service, with 
no discernible ill effects. 

An article describing the hinge 
principle in detail and a number 
of uses for the hinge appeared in 
M/DE, Oct ’60, p 117. 


about winter shipping problems, 
most manufacturers of polypropy- 
lene parts mentioned no problems. 
In some cases, the reasons are 
obvious. For example, glass coffee 
pots with polypropylene compo- 
nents are packed as glassware; 
TV sets and radios 
propylene components are packed 


with poly- 
as “fragile” appliances. 
On the other hand, a 
housewares manufacturer testing 
for just this characteristic did 
run into a problem. Polypropylene 
silver baskets for dish racks were 
molded (in molds used for poly- 
for ship- 


major 


ethylene), and packed 
ment in a manner identical with 
that used for polyethylene baskets. 
They were shipped in winter in 
the northern section of the coun 
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try. A high percentage of parts OTHER PARTS 
was broken 

With or without testing, it is 
important to be fully aware of 


the actual service conditions to 


Avon Products, lr 


which the part will be exposed 
For example, the brittleness of a 
polypropylene radio speaker grille 
on a cold winter day is not im 
portant if, under ordinary service 
conditions, the grille would not be 
exposed to shock loading or rough 
handling 

A number of materials special 
ists in the auto industry were 
asked about low temperature 
brittleness. The consensus was that 
the material for each component 
in a car is selected, not on the 
basis of standard ASTM test re 
sults, but on the basis of the type 
of service the part must provide 
Consequently, the resistance of a 
particular part to breakage must 
be evaluated by simulated service 
testing of the actual part in the 
type of environment to which it 
will be exposed : : ‘ 
: ; Closures—Closures for cosmetics make use of polypropylene’s rigidity 

Packard Electric Div. of GM plus resilience, colorability, toughness, compatibility, and glossy surface 
for example, has been using poly 


propylene for connector bodies of Hereules Powder ( 


electrical harnesses for cars fo! 
about two years. One of the pri 
mary reasons for selecting poly 
lene was its heat resistance: 
temperature runs about 250 Ff 
near the motor). In evaluat 
ng the moldings for cold weather 
durability, Packard tested proto 
type parts at 25 to —30 F. De 
spite what standard test data 
on polypropylene show, the parts 
proved to perform satisfactorily 
under the type of shock loading 
to which the parts might be ex 
posed in service. As one Packard 
ngineer said, you have to “just 
try it, rather than predict” from 
standard ASTM tests 
Another example of successful 
use where relatively low tempera 
tures are expected is the blow 
molded carafe produced by Plasti 
Assembled Products Co. Lew 
temperature tests indicated that 
the carafe could be filled with ice 
and water and dropped to a con 
crete floor from a height of 4 ft Hospital carafe—One of the first blow molded polypropylene products, 
without damage. The material this carafe produced by Plastic Assembled Products Co. uses a specia 


used, however, was a carefully 


polypropylene blend. The carafe can he sterilized in steam autoclaves at 


rf I vet withstands droppimg wher filled with ice vate? 





selects d I oly propy lene blend 
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Decoration reported 
to be a problem 

According to several major 
product manufacturers, finishing 
polyproplyene by such techniques 
as painting or hot stamping has 
been a problem. 

One manufacturer, after limited 
success with hot stamping directly 
on the polypropylene part, now 
mechanically applies a_ cellulose 
acetate butyrate insert which car- 
ries the hot-stamped marking. 

Another major user reports 
that though it does produce some 
polypropylene closures which are 
marked by hot stamping, the 
marking operation is a real prob- 
lem. With some closure designs, 
hot stamping appeared to be such 
a tough problem that the producer 
has shifted from polypropylene 
to urea. 

There is apparently some dis- 
agreement over the ease of hot 
stamping polypropylene. One large 
molder reports he has 
successful in_ hot 
He adds, 


custom 
been highly 
stamping polypropylene. 
as pointers, that: 


1. It is much easier to hot stamp 


raised lettering than indented 
lettering. 

2. The stamping tape should 
have a polyester (polyethylene 
terephthalate type) backing to 
withstand the higher tempera- 
tures used in stamping polypropy- 
lene. 

One materials supplier says 
“.. we definitely have a problem 
there .’ He draws attention 
to an important distinction be- 
tween moldings and film. There 
is little difficulty in marking poly- 
propylene film because it is easy 
to install equipment to slightly 
oxidize the surface on a continu- 
ous basis, making it receptive to 
inks. On molded parts, however, 
such pretreatment is costly. The 
higher temperatures needed for 
hot stamping polypropylene in 
comparison with polyethylene add 
to the difficulties. ; 

Another supplier, on the other 
hand, says “polypropylene hot 
stamps beautifully.” Whichever 
view is more correct, end users 
feel that a problem does exist. If 
hot stamping difficulties have been 
solved by materials suppliers, 
then the problem lies in the fact 


that this solution has not been 
completely detailed to the users. 
Surface can be a problem 

An important reason for the use 
of polypropylene in many parts 
has been the glossy, decorative 
surface that can be produced. 
Some users say, however, they 
have had problems in producing a 
smooth, high gloss surface on a 
relatively large, complex molding. 
The difficulties apparently arise 
when the “back” of the part has a 
number of bosses, ribs, or other 
thicker sections molded in. These 
can result in sink marks and other 
distortions to detract from the 
glossy reflective surface. 

The problems in _ obtaining 
proper surfaces on large area 
parts are mainly due to high 
shrinkage. They appear most 
troublesome when polypropylene 
is compared with a low shrinkage, 
inherently glossy material such as 
polystyrene. There are bound to 
be more problems in molding no- 


* sink-mark parts out of polypro- 


pylene with an 0.015-0.030-in. per 
in. mold shrinkage, than in poly- 
styrene with its 0.002-0.008-in. 
per in. shrinkage. 


is enough technical information available ? 


To an engineer considering the 
use of any relatively new materi- 
al a critical question is: Can my 
suppliers tell me enough about 
the material so that I can use it 
effectively, minimum of 
redesign and trial and error? 

In this survey, we tried to find 


with a 


out how end users feel about: 

1. The status of molding and 
processing technology in polypro 
That is, does polypropy- 
many molding and 
processing problems that affect 
the final customer for a molded 


pylene. 
lene offer 


part. 

2. The amount of knowledge 
that materials suppliers, and their 
technical people, have 
polypropylene. Do materi- 


service 
about 
als suppliers provide enough reli- 
able performance and processing 
information so that the user can 


design realistically with polypro- 
pylene ? 

3. Materials availability. Do 
end-users have to use a single 
source, or can they specify a 
single source “or equivalent” with 
the ability of 
suppliers to 


reliance on 
several materials 
meet their specifications for 
“equivalence” ? 
Molding, converting technology 
reasonably well developed 

The consensus among users is 
that at present there are no real 
problems in getting good delivery 
of reproducible, high quality mold- 
ings in polypropylene. Several re- 
port that this was not the case a 
year or so ago. Polypropylene has 


some 


its own processing characteristics, 
and there was some difficulty in 
finding molders familiar with it. 
There was also apparently some 


reluctance on the part of molders 
unfamiliar with polypropylene to 
“get involved with it.” 

However, at present there ap- 
pear to be enough knowledgeable 
molders to eliminate this problem. 

This does not mean that there 
are no problems in molding poly- 
propylene, as the earlier discus- 
sion should make clear. It merely 
means that if you decided to spe- 
cify polypropylene for a molded 
part, you could readily find a 
molder who could make the part 
to your specifications. 

In this regard there appear to 
be more problems in other forms. 
One user is interested in using 
extruded or vacuum formed poly- 
propylene for packaging his prod- 
uct. He investigated possibilities 
about a year ago, but was unsuc 
cessful in finding a supplier. 
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According to current reports, 
extrusion of tubing is quite read- 
ily accomplished. However, it is 
hard to obtain a good surface con- 
sistently in large diameters or 
large profiles. The main reasons 
appear to be the high extrusion 
temperatures and the relatively 
high shrinkage of the material. 

In vacuum forming, or thermo- 
forming, of polypropylene sheet, 
little appears to have been done. 
The relatively narrow processing 
temperature range of polypropy- 
lene has caused problems in sag 
and formability. 

Some disagreement on quality, 
quantity of data available 

In the development of any new 
material, basic design and proc- 
essing information takes time to 
Many end-users queried 
both performance and 

data now available 


develop 

feel that 
processing 
from materials suppliers is ade 
quate for initial evaluation of the 


Materials supply: 


At present, getting polypropy- 
lene does not appear to be a prob 
fact, judging from the 
number of announced (and poten 


lem. In 


tial, though unannounced) entries 
into polypropylene production, plus 
the capacity of present producers, 
some observers are concerned 
about overproduction 

From the end-user’s standpoint, 
i “buyer's ket” has its advan- 
tages. In the long run, however, 
oversupply of polypropylene could 
hurt the user. Oversupply could 
result in competition based strictly 
on price, which could be attended 
by a decrease in quality of both 
material and processing. Also, a 
smaller margin for the materials 
supplier could result in curtail- 
ment of research and development 


in improving present grades and 


material. One large appliance pro- 
ducer, when asked if quality and 
quantity of such information was 
sufficient at present for his pur- 
poses, replied: “. . . I would say 
so, but it wasn’t a year ago 
nobody had it. We made an 
attempt to use polypropylene about 
two years ago but there were 
no data.” 

A number of end-users com- 
mented that the polypropylene 
producers “still have a lot to 
learn’”’—a statement that most of 
the producers would agree with. 
One large user, equipped with his 
own molding shop and faced with 
a particularly tricky design in 
polypropylene, feels that there is 
much to be learned yet about the 
molding and extrusion character- 
istics of the material. But most 
comments on the shortcomings of 
available information referred to 
data that usuaily take a long time 
to generate, such as aging effects 


The high crystallinity of poly- 
propylene has apparently created 
a need for new data. One engineer, 
pointing out that he had not had 
to cope with a material of such 
high crystallinity in the past, said 
he needed better correlations of 
crystallinity and performance, and 
more 
effects of aging on crystallinity 


basic information on 1) 
and performance, and 2) possibly 
most important of all, effects of 
molding conditions on both initial 
crystallinity and crystallinity af- 
ter aging. 

Other types of specific data on 
polypropylene that users say they 
need are: 

1. More 
tion on scratch and abrasion re 


meaningful informa 
sistance. 

2. Better information on effects 
of orientation. 


» 


3. Data on dust and dirt attrac 
tion and ways to avoid it 


equivalence a problem 


adding new grades of polypropy 
lene. 
Oversupply 
problem at present, but difficulty 
“equivalence” is 


is definitely not a 


in establishing 

Virtually all 
now specified by 
plier’s trademark “or equivalent.” 
According to most end-users, sup- 


polypropylene is 
materials sup- 


posedly comparable grades of ma 
terial from different suppliers 
process and perform quite differ 
ently. To some this presents a 
problem in establishing an alter- 
nate source of supply. To compa- 
nies who prefer to deal with only 
one source, of course, it is unim- 
portant. 

Other end-users feel it is pri 
marily a problem for their molders 
or fabricators. Such engineers 
feel that they have selected and 


specified a type and grade satis 
factory for their particular needs 
If the molder or converter wants 


to establish the “equivalence” of 


another supplier’s material, that 
is up to him. 


Acknowledgments 


We would like to express our apy 
for the 
following companies 

Airkem, Inc 

American Agile Corp 

Anchor Plastics Co., In 

Avisun Corp 

Avon Products, Inc 

Chrysler Corp 

Cory Corp 

Eastman Chemical Products, In¢ 

Enjay Chemical Co., Div. of Humble Oi! & 

Refining Co. 

Hercules Powder Co 

Motorola, In« 

Northern Electric C« 

O-Cedar, Div. of American-Marietta Co 

Packard Electric Div., General Motors Cor; 

Parke, Davis & Co 

Reeves Bros., Inc 

Spencer Chemical Co 


cooperation of many peopl 





Copyright, Reinhold Publishing Corporation, 1960. All rights reserved. 


Reprints of this Special Report are available at 35¢ each until supply is ex 
hausted. See page 160 for complete list of available reprints. Write 
for quotations on quantities of 100 or more. Address Reader Service Dept., 


MATERIALS IN DESIGN ENGINEERING, 420 Park Ave., New York 22, N. Y. 


126 * MATERIALS IN DESIGN ENGINEERING 





~ 
~ 
~—_ 


ton fotannannnapia| 


Nik gu 


* 





OHIO Special Quality Tubing 
makes muscles that never tire 


Strength, weight and cost advantages of OHIO Special Quality Tubing make it 
ideal for use in materials handling equipment — the modern lift trucks, belt and 
roller conveyor systems that provide the heft and muscle to move materials. 


You can strengthen your product, too, if you weigh these important facts. 
OHIO Tubing is always the exact tubing you need because OHIO Tubing is 
CUSTOM MADE for your product. Your order is manufactured to your own 
specifications to produce steel tubing especially for your application — the 
precise grade, analysis, size, shape, special anneal and tolerances best suited 
to your needs. 

Ohio Seamless Tube produces both seamless and electric welded steel 
tubing — is prepared to form many finished or semi-finished tubular parts 
to your designs. 

To get the most from your next steel tubing order, specify OHIO Special 
Quality Tubing. Contact your nearest Ohio Seamless representative, or send 
part drawings to the plant at Shelby, Ohio — Birthplace of the Seamless Steel 
Tube Industry in America. a.oueta 


Model illustrated built to 3.5 mm scale 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company * SHELBY, OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing * Fabricating and Forging 


le, Chicago (Oak Park), Cleveland, Dayton, Denver, Detroit (Huntington Woods), Houston, 
(Chalmette), New York, isabel ana Pittsburgh, Richmond, 





eneral Electric 
Silicone Rubber 
finds dozens of 
uses in missile 
systems. How 
many more 
will prove vital? 


General Electric silicone rubber has the 
thermal toughness” to stand up under 
the searing heat of rocket blast-off or pos 
sible atomic attack. Add very good elec 
trical properties and excellent resistance 
to aging, weathering, moisture, flame, 
ozone and corona and you can easily see 
why silicone rubber is now being used in 
virtually every U.S. missile and space 
vehicle 

Since both space technology and sili- 
cone rubber are relatively new, General 
Electric believes there are many more 
areas not yet explored where silicone rub 
bers can help keep a missile functionally 
reliable and combat-ready. To help de- 
signers in their evaluation work, we list 
here the principal properties and appli 


cations of G-E silicone rubber. 


a 


— 


U 


RTV LIQUID SILICONE RUBBER — One of 
the most versatile materials developed in 
recent years, RTV is a liquid rubber that 
cures at room temperatures. Like all sili- 
cone rubber, it remains flexible over a 
wide temperature range and is virtually 
ageless. Since it comes in a wide range of 
viscosities, it can be poured, sprayed, 
dipped, painted or applied with a pres- 
sure gun or spatula. It bonds tightly to 
metal when a primer is used. When not 
primed, you can readily remove RTV and 
then reapply more. You can impregnate 
tightly wound eoils with RTV or form 
sections several inches thick. 


€ For more information, circle No. 409 
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You can control cure time from two 
minutes to 24 hours. These are RTV’s 
typical properties 
from 120 poises 
(very pourable) to 
12,000 poises (paste) 
1.2 to 1.5 
100% 

0.2% 
from 90°F to 

600°F, and as 
thermal insulation, 
in 5500°F flame 
for minutes 
Comparable to Mica 
See last table 


Viscosity 


Specific Gravity 
Solids Content 
Shrinkage 
Heat Resistance 


Ozone Resistance 
Electrical Properties 


Applications—RTV is used as a high tem 
perature structural sealant in missiles, 
satellites and space vehicles. It is used to 
pot and encapsulate electronic compo- 
nents and assemblies for electrical and 
heat insulation and for protecting delicate 
components from physical damage. It is 
commonly used as an impregnating in 
sulation in transformer coils, to pot and 
hold cable in raceways and to pot cable 
breakouts. You can make flexible molds 
with RTV and hence make accurate, 
duplicate castings from originals 

RTV is an excellent thermal barrier 
and as such is applied on and around 
missile nozzles. Tests show RTV’s resist 
ance to flame temperatures as high as 
5500°F for several minutes. RTV also 
functions as a flexible ablative material 
and is used around probe holes, along 
raceways, and between stages and struc- 
tural joints on the missile skin 


HEAT CURED SILICONE RUBBER PARTS 
—Silicone rubber gaskets, port seals, 
O-rings, shock mounts and other mechani 
cal parts are not only used on missiles but 
have wide application in ground support 
equipment. For instance, missile silo doors 
use silicone rubber seals that will stand 
up to outside weathering, ozone and abus« 
for years and which will also resist the 
heat of missile launching and nuclear at 
tack. Silicone rubber also resists brief ex 
posure to cryogen materials 

Silicone rubber has long-lasting tem- 
perature resistance from 150°F to 
600°F, with excellent electrical, weather 
ing, Ozone, corona, radiation and non 
aging properties at these temperatures 
High tensile strength and low compres 
sion set are also within its range of de 
sirable properties 


Tensile Strength, psi 800—1500 
Elongation, % 100—600 


Hardness Durometer 25—80 

(Shore A) 
Compression Set, % 10—80 
Tear Resistance |b/in 40—200 
Radiation Resistance 1 x 10® roentgens 
Electrical Properties See table below 


WIRE AND CABLE INSULATION — The 
long term reliability of silicone rubber 
when operating in high ambient tem 
peratures and when current over-loads 
cause the conductor to approach 500°F 
is an important feature of silicone insu- 
lation. In an 1800°F flame, specially con 
structed silicone rubber insulated cables 
will continue to insulate for hours, form 
ing a non-conductive ash that gives off 
no toxic fumes. And short term reliability 
is obtained even when silicone rubber is 
exposed momentarily to a direct flame 
of 5500°F. 

Because of this excellent heat resist 
ance, more current can be carried than 
in conventional cable (or smaller cable 
can be used). Other features: best com 
pression set of all elastomers at tempera 
ture extremes, so that silicone rubber wire 
and cable does not deform under clamps; 
high ozone, corona, radiation and weather 
resistance, low moisture absorption, flexi 
bility down to —100°C. These are the 
typical properties: 
10'5—10!6 
600—650 


Volume Resistivity 

Dielectric Strength, 
volts / mil 

Dielectric Constant, 3.0 
60 cps 

Power Factor 

Radiation Resistance 

Physical properties 


.0010—.0050 

1 x 108 roentgens 
Similar to table above. 
Applications—Wiring harness made of sili 
cone rubber insulation is often found 
throughout missiles. Cable offers added 
reliability for use in various places 
throughout the launch complex below 
ground from power plant to silos. All 
combat vessels built for the U.S. Navy 
during the last ten years, including fleet 
ballistic missile submarines and the new 
nuclear-powered cruiser and aircraft car 
rier, have silicone rubber insulated cable 
installations in all fixed wireways. In 
every case, silicone rubber is chosen 
because it is virtually non-aging, stands 
up to intense heat better than any other 
flexible insulating material, and contin- 
ues to operate even when subjected to fire. 


e 
There are many more places where G-E 
silicone rubbers’ inherent properties can 
be vital in missiles, satellites and space 
vehicles. For further data, call your nearest 
G-E sales office or write Section B1233. 
Silicone Products Department, General 
Electric Company, Waterford, New York. 
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Corrosion Ratings of Copper and Copper Alloys 





| 
Low-Zinc High-Zinc Special Phesphor Cupro- 


r Brass Brass Bronze Nickel 
ee _— Alum- b ___| Mickel 


inum | Copper- Sliver 
Electro-| Phos- Com- Car- Archi- Arsen- Bronze” | Silicon (18%) 
lytic phor- | mercial) Red tridge tectural | Muatz | Tobin ical D | 10% | 30% 
Tough ized Bronze | Brass Brass | Bronze | Metal | Bronze | Admir- 
Pitch alty 








Acetic Acid... es B 
Acetic Anhydride 
Acetone 

Alcohols 

Alum... 

Alumina 

Aluminum Chiorde 
Aluminum Hydroxide 
Aluminum Sulfate 
Ammonia, Dry. . 
Ammonia, Moist 
Aniline 

Aniline Dyes 

Asphalt 

Atmosphere, Industrial 
Atmosphere, Marine 
Atmosphere, Rural 
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Beet Sugar Syrups 
Benzine 

Benzoic Acid 
Benzol 

Bleaching Powder, Wet 
Borax 

Boric Acid 

Brines 

Bromine, Dry 
Bromine, Moist 
Butane 

Buty! Alcohol 
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Calcium Chloride 
Calcium Hydroxide 
Calcium Hypochlorite 
Cane Sugar Syrups 
Carbolic Acid 

Carbon Dioxide, Dry 
Carbon Dioxide, Moist 
Carbonated Water 
Carbon Disulfide 
Castor Oil 

Chiorine, Dry 
Chiorine, Moist 
Chloroform, Dry 
Chromic Acid 
Copper Nitrate 
Copper Sulfate 
Cresote 

Crude Oil 
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Ethers 

Ethyl Acetate 
Ethyl Alcohol 
Ethyl Chioride 
Ethylene Glycol 
Ferric Chioride 
Ferric Sulfate 
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A single source 
of supply for 
ostainless steel tubing 
that 
runs rings around 
the rest 


Widest range of fusion welded pipe and Lengths up to 60 feet. 4%” to 654” O.D. Wall 
tubing available— bright annealed or pick- thickness from .008” to .154” depending 


led finishes. upon O.D. and application. 


For every need... aviation applications, And for quality assurance . . . complete 
ornamental, architectural, mechanical and X-ray, ultrasonic and Eddy Current equip- 
high-temperature uses, pressure flow lines, ment... tensile tests, automation gaging, 
sanitary processing... laboratory samplings . 


Why not purchase your stainless steel tubing 
and pipe where tonnage is produced on a 
laboratory basis? Write for new folder on 
stainless steel tubing 


THE WALLINGFORD STEEL co. 


WALLINGFORD, CONN., U.S.A. A 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy + WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 


For more information, turn to Reader Service card, circle No. 456 
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Corrosion Ratings of Copper and Copper Alloys" 
(continued from p 129) 
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Hydrocarbons, Pure 
Hydrogen 

Hydrogen Peroxide 
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Kerosene 


Lacquers 

Lacquer Solvents 
Lime 

Linseed Oi/ 
Magnesium Chioride 
Magnesium Hydroxide 
Magnesium Sulfate 
Mercury 

Mercury Salts 
Methy! Alcohol 
Methy! Chioride, Dry 
Mine Water 
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Natural Gas 
Nitric Acid 
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Oleic Acid 
Oxalic Acid 
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Paraffin 

Phosphoric Acid 
Potassium Chloride 
Potassium Cyanide 
Potassium Hydroxide 
Potassium Sulfate 
Propane 
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Rosin 

Sea Water 

Sewage 

Silver Salts 

Soap Selutions 
Sodium Bicarbonate 
Sodium Carbonate 
Sodium Chloride 
Steam 

Stearic Acid 

Sugar Solutions 
Sulfur, Dry 

Sulfur, Molten 
Sulfur Dioxide, Dry 
Sulfur Dioxide, Moist 
Sulfurous Acid 
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Toluene 
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Water, Potable 


Zinc Chloride Cc 

Zinc Sulfate B B 
*These data are based on consideration of laboratory test data, service experience and a general knowledge of corrosion resistance proper- 
ties. It must be fully recognized that the ratings are relative only, and definite unqualified recommendations of corrosion resistance can- 
not be made. Corrosion resistance or rate of corrosion is greatly affected by conditions of exposure, such as presence of oxidizing agents, 





c c D D D C C Cc C Cc C 
- B B D Ly) D D B B B B B B 





movement of solution, aeration, temperature and similar factors 
Key: A—Should be suitable under most conditions. ; s 
B—Offers good corrosion resistance. May be considered in place of metal with an “A 
corrosion resistance governs its use. 
C—Fair corrosion resistance. 
D—Not suitable. 
5 Al. 95.8 Cu-3.1 Si-1.1 Mn. Source: American Brass Co. 


rating when some property other than 
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..- MUTUAL CHROMIUM CHEMICALS 


Sleek, fast and high flying . . . she’s a beauty, this 
Boeing 707 jet airliner. To help her look her best, 
Boeing gives the aluminum skin an anodizing treat- 
ment with Mutual® Chromium Chemicals for im- 
proved appearance and corrosion resistance. 


This is just one of the many ways versatile 
Solvay® Mutual Chromium Chemicals serve appli- 
cations ranging from metal treatment to fireworks. 
To fill your needs for any of the Mutual Chromium 
Chemicals, look to Solvay as Boeing does. Solvay is 
the world’s largest chromium chemical producer 
with over 100 years’ experience in their develop- 
ment and production. 


lied | 


hemical | 
SOLVAY PROCESS DIVISION 


61 Broadw sy, New York 6, N. Y. 


MUTUAL chromium chemicals ore available through distributors and SOLVAY branch 


offices located in major centers from coast to coast. 


For a full description of the Mutual line of 
chromium chemicals... uses, properties and com- 
prehensive technical data . . . mail the coupon for 
your free copy of Solvay’s new 80-page Technical 
Bulletin, “Chromium Chemicals.” 

MUTUAL CHROMIUM CHEMICALS 


Sodium Bichromate * Sodium Chromate « Chromic Acid * Potassium Bichromate 
Potassium Chromate * Ammonium Chromate ¢« Koreon (One Bath Chrome Tan) 


SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


Please send—without obligation—Solvay’s new 80-page 
Technical Bulletin No. 52, “Chromium Chemicals.” 


Name__ See ee 
Company 

Address 

City State 





For more information, turn to Reader Service card, circle No. 321 
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3 AT WORK 


.. AT A GLANCE 


Reinforced plastic floats for marina walkways, resist water, rust, corrosion, 
marine parasites and growths, spalling, and attack by gasoline and oil. Half-pontoons 
are made by spraying resin-coated glass fibers onto a form, partially curing, and 
then molding. Float halves are joined with epoxy cements and caulked. Because 
wall thickness is only 0.178 in., the floats are buoyant and easily moved. Valve 
fittings permit flooding and emptying to assist installation. 


Source: Floats by Zenith Plastics Co., 1600 W. 135th St., Gardena Calif.; plastic resin by Minnesota Mining and Mfg. 
Co., 900 Bush Ave,, St. Paul 6, Minn. 


Tuning forks have replaced balance wheels and hairsprings in new transis- 
torized wrist watches. The fork, made of a self-compensating steel (Ni-Span C), is 
kept vibrating at 360 cps by a transistorized control circuit which drives small 
electromagnetic coils on each tip. The vibrations are then converted to rotary 


motions which are transmitted to the hands. 
Source: Bulova Watch Co., 75-20 Astoria Blvd., Jackson Heights, N. Y. 


High impact vinyl copolymer sheets have replaced metal side panels for flat 
bed trailer trucks. They are said to be superior to metal because rusting and repaint- 
ing are eliminated. The corrugated, interlocking panels resist denting, breaking, 
scuffing and tearing. Because the plastic is nontoxic and easily washed, the truck 
is said to be acceptable for hauling food. 


Source: Seiberling Rubber Co., Akron 9, Ohio; panels used by Yellow Transit Lines, Detroit. 


Rapid-response thermocouples made of very fine clad wire are said to measure 
temperatures from —330 to 2370 F. The wire, available in 650-ft lengths, has o.d.’s 
as small as 0.013 in. The Chrome! and Alumel elements, clad in Inconel or 304 
stainless steel, are insulated by highly compressed magnesium oxide powder. The 
thermocouples are claimed to be very rugged, and their fine dimensions suit them 
for rapid measurements in high velocity fluids and high neutron fluxes. Nuclear 
radiation is said to have no practical effect on accuracy. 


Source: Amperex Electronics Corp., Hicksville, N. Y 


Light weight plus excellent corrosion resistance is the reason given for the 
selection of aluminum for coal mining cars. The new cars, said to be the first of 
their kind, use aluminum for all parts except wheels, axles and couplers. They weigh 
4900 lb, as compared to 9950 lb for comparable steel cars, and are said to carry 
seven times their weight. In addition, the aluminum cars are expected to have a 
service life of 20 years—about 5 to 10 years longer than the average steel car. 


Source: Aluminum Co. of America, 1501 Alcoa Bidg., Pittsburgh; cars built by Irwin-Sensenich Corp., Irwin, Pa. 


One of the first uses of acetal resin in autos is a tiny pump for windshield 
washers. The part, a gear-type, vacuum-actuated unit driven by the fan belt, is 
presently being used in Fords and Mercurys. Reasons given for the selection of 
acetal: it is lighter than the metal part it replaced; it is tough, strong, and dimen- 
sionally stable; and it is resistant to corrosive chemicals. In addition, it is easily 
and inexpensively injection molded. 


Source: E. I. du Pont de Nemours & Co., Inc., Wilmington, Del.; pump by Delman Co., Cookeville, Tenn. 


Turn page for more “Materials at Work” —> 
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L BULOVA WATCH PINIONS (sample 
| shown magnified 100x) now have impor- 


tant surfaces polished to a high precision 


fo) P finish with LINDE alumina abrasives. Ac- 
99.9% ure tual size is at right — s 


ALUMINA 
ABRASIVES 


Permit Critical Finishing of ALL Modern Metals 
with ONE BASIC MATERIAL 





No longer need the minuteness of a metal part, or its shape, or its PHYSICAL PROPERTIES 
type of metal interfere with the quality of its finish. 
7 , / , , Type A-S175 Type 8-5125 
-ne NDE asive powders—of 99.99 > ina—now 
All-new LINDE abrasive powders—of © pure alumina—n¢ Oneitedt Heda... Alz03(Alpha) Alq03(Gamma) 


permit precision finishing and polishing, as well as sharpening and Crystal System ..........Hexagonal Cubic 
at: ‘ Wy > “> ori Hardness, Mohs’ oee 8 
honing of many metal parts—with one basic material. Particie Size 

Depending upon usage, LINDE alumina powders can be used a aa 0.3% 

- = ‘ pparent Density 

dry, mixed with water or other vehicles to make a thin slurry or (g/c.c.) ween es 0.3-0.6 0.2-0.5 

me . : 2 a a “k f Meiting Point ...........2050°C Transforms to 
heavy paste, or compounded with waxes in convenient stick form. Aipha form at high 


They are uniform in size, thus eliminating levigation in finishing temperatures 
= Me . " Type C-5250 also available in 1.0 microns (approximate) 
operations. And they are resistant to common acids. particle size “ae . app 


Only two grades of these low-cost, fast-cutting, high-purity white 
SUGGESTED USES 


powders are required: LINDE A (alpha alumina) for quicker cut- 


ting and an unsmeared finish; LINDE B (gamma alumina) for CHEMICAL: Catalyst Carrier + ELECTRONICS: Semi 
. — a f _ aeeaien @ 4 conductor Polishing + JEWELRY: Gem Stone and 
somewhat slower cutting but an extremely fine finish. Crystal Polishing; Silver Polishing + LIGHTING: 


For details on alumina abrasives as applied to your production Phosphor Preparation +» CERAMICS: Pure Oxide 

fs MI-12. Linde C a : Di ¥ . Ceramics « METAL FABRICATION: Finishing of Meta! 

problems, write Dept. -12, Linde Company, Division of Union Parts; Knife Sharpening; Microtome Knife Sharpen 

Carbide Corporation, 270 Park Avenue, New York 17, New York. ing; an mong Mae epee ore Metal 
x ‘ Ces . , . lographic Polishing « : Glass Polishing 

In Canada: Linde Company, Division of Union Carbide Canada 


Limited, Toronto 7. 


<0.1 


LINDE COMPANY CARBIDE 


DIVISION OF UNION CARBIDE CORPORATION 

















LINDE and UNION CARBIDE are registered trade-marks of Union Carbide Corporation 


For more information, turn to Reader Service card, circle No. 463 
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Forged Aluminum Bracket 
Solves Aerodynamic Problem 


Use of an “impossible” aluminum 
forging in the Navy A8D Skywar- 
rior’s in-flight fueling system sig- 
nificantly increased the strength, 
streamlining and safety of the ex- 
ternal assembly. 

Bracket supports fuel probe 

The part is the exterior support 
for the long thin refueling probe 
which enters the tanker aircraft’s 
drogue during fuel transfer. (The 
probe itself posed an interesting de- 
sign problem that was discussed in 
M/DE, Sept ’60, p 181.*) The bracket 
was designed by Douglas Aircraft 
Co. engineers as a collar with two 
unequal legs. One leg is 16 in. long 
and the other is 12 in., and their 
thickest cross section is 3 in. by % 
in. Each leg ends in a large metal 
foot which is machined for attach- 
ment to the A3D fuselage. 

While thinness is required to 
minimize aerodynamic drag and 
weight, the bracket must be strong 
enough to cantilever more than half 
of the 14-ft probe during the shock 
of drogue engagement, arrested car- 
rier landings and catapult launch- 
ings, and under ordinary flight 
loads. 

Forging properties desired 

Machining, casting and welding 
were rejected as fabrication methods 
in favor of forging. Strength would 
be gained through controlled grain 
direction, and a forged bracket could 
be thinner and lighter. However, a 
forging with such thin cross sections 
between the accumulated metal on 
the leg ends and the large central 
mass presented a serious problem. 
In addition, running the parting 
planes up the middle of the sections 
instead of along the edges was an 
unfamiliar technique. The demand 
for close tolerances and excellent 
die match further compounded the 
problem. 

Three forging vendors said the 
part could not be forged; that the 
metal could not be driven into the 
long thin edges of legs that had a 


*The probe and bracket design was an 
entry in M/DE’s 4th Annual Design Compe- 
tition. 


Aluminum bracket for aircraft 
fueling probe machined from forging. 


1/32-in. bottom radius. Only one 
vendor, Aluminum Co. of America, 
thought the forging could be made, 
but it expected short die life caused 
by cracks generated by metal flow 
into the deep cavities. A few dimen- 
sional changes were made and 
2014-T42 was the metal chosen. 
Alloys 7075-T6 and 6061-T6 were 
considered and rejected—the first 
because the shape was considered 
too severe and the second because 
of its inadequate strength and 
elongation after heat treatment. 

Bracket withstands overloading 

The first forging had a slight mis- 
match of 1/64 in. in one place and 
a bit of flashing; otherwise it was 
good. Subsequently 300 parts were 
forged perfectly and all from the 
original set of dies. 

In static tests the forgings took 
150% of load without permanent 
set. When the load was increased 
to 250% the bolt heads holding the 
bracket parted and the test was dis- 
continued. 


Resin-Glass Subfloor 
Damps Room Vibration 


Flat sheets of fibrous glass bonded 
with phenolic resin are being used 
to isolate a factory room from exter- 
nal vibrations. 

At the Pall Corp. plant in Glen 
Cove, N. Y., the only available space 
for expanding the telephone switch- 
ing facilities was directly above a 
rolling mill and large shear whose 
vibrations would seriously affect op- 





Notes on 


L 
Jd VACUUM-DEPOSITED 


COATINGS 


Transparent coating makes a 
heating unit of a piece of glass 


Among vacuum-deposited coatings by 
Liberty Mirror is a transparent electric 
conductor that acts as a resistance heat- 
ing element on glass. 


The coating is used to defog or de-ice 
optical surfaces and instrument faces, 
camera windows, prisms, lenses and 
other optical elements. 


Coatings put light and heat 
to work on new product design 


Another valuable contribution by vacu- 
um-deposited coatings is to make alu- 
minum or gold first-surface mirrors, 
neutral filters, transparent mirrors, high- 
efficiency beam splitters, beam-splitting 
dichroic mirrors and filters. 


Applied to glass, metal or plastic, vacu- 
um-deposited coatings are used in such 
varied products as toys, pin setters, 
wheel-aligning equipment, aircraft and 
missiles. 

A reference file is available on charac- 
teristics and durability of each coating. 
Liberty Mirror engineers will help you 
solve application problems. Write Liberty 
Mirror Div., Libbey-Owens‘Ford Glass 
Co., 811 Madison Avenue, Toledo 1, 
( Yhio 


For more information, circle Ne. 390 
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Slight misalignment, caused by 
bearing wear, resulted in the 4” 
ridge on opposite edges of each of 
these Kennametal Rolls. However, 
note the even wear and absence of 
grooving on the contact surfaces. 


KENNAMETAL CRUSHER ROLLS 


OUTLAST STEEL 72 10 1 


Working two shifts daily for 72 weeks, these Kennametal Crusher 
Rolls processed over a million pounds of highly abrasive aluminum 
oxide and ferro tungsten. Then they were removed, reground and put 
back into service. In the same operation, steel crusher rolls became 
grooved after only one week, and had to be removed. 

In another application, extremely abrasive aluminum nickel alloy 
used in permanent magnets—was successfully reduced by Kenna- 
metal tungsten carbide rolls to —100 mesh with no contamination. 
High iron contamination encountered with previously used steel crusher 
rolls was eliminated. 

Kennametal has a YME up to 94 million psi. . . 
hardest steel. Chances are this extreme hardness, plus great resistance 
to abrasion and deformation can save you money through increased 


3 times that of 


roll life and the virtual elimination of contamination. 

Find out how Kennametal is used for other applications where 
contamination and severe wear are problems. Write for Booklet B-666, 
“Proven Uses” (more than 80 applications of Kennametal), KENNA- 
METAL INc., Dept MDE, Latrobe, Pennsylvania. 3388 


“Trademark 


INDUSTRY AND 


<> KENNAMETAL 


Phiitners in Progress 
For more information, turn to Reader Service card, circle No. 385 
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eration of the telephone equipment. 

The installation procedure worked 
out by Fibrous Glass Products, Inc. 
consisted of spreading asphalt tile 
cement over the existing flooring, 
laying 1-in. thick sections of the 
absorbent material, and covering it 
all with %-in. plywood panels. Lino- 
leum was then added. 

A 1-in. gap was left between the 
walls and the new flooring to stop 
vibration transmission from the 
walls. 


Stainless Bearings 
For Thrust Reversers 


A special grade of stainless steel 
is used in the pivot bearings of 
thrust reverser doors in the jet 
engines of the Boeing 720 and 707. 
Brakes reverse jet exhaust 

The thrust reverser mechanisms 
consist of a pair of gates, called 
“clamshell doors” mounted aft of the 
engine turbine. When closed, the 
clamshells block the exhaust and 
force it out cascade vanes through 
both sides of the engine pods to help 
brake the aircraft. 

The stainless steel bearings and 
races used to open and close the 
doors, withstand compressive stresses 





Emergency oxygen dispenser 
about 4 in. in dia replaces units 
weighing 125 lb. New high strength 
columbium steel tanks developed by 
Great Lakes Steel Div. of National 
Steel Corp. provide 1 hr of oxygen 
at a rate controlled by the patient’s 
own breathing. Spherical shape, and 
the ability of the steel to withstand 
brazing heats up to 2100 F, enable 
the container to hold 20 gal of oxy- 
gen at 1790 psi. 








Plastic grille tor 
- air conditioner molded 


with Lustre-Die 


This plastic grille for an air conditioner was molded 
at the rate of one per minute by Midwest Plastics 
Corporation, Wichita, Kansas. Using a die made of 
Lustre-Die tool steel, they produced a perfectly 
formed grille, with a high sheen. The grille measures 
211% x 15 in., and is 1% in. thick. 


s ideal for plastic mo/ders 


y 


Lustre-Die tool steel is ideal for plastic molders be- 
cause it can be put right to work, without the need 
for heat-treatment. It’s easy to machine, and it pol- 
ishes beautifully ... making possible an eye-appeal- 
ing sheen on finished plastie parts. 

Lustre-Die is an electric furnace steel. It has a 
well-balanced basic analysis. By adding a special 
alloy fortification, which increases its depth of 
hardenability, its fine mechanical properties are 
further improved. Because Lustre-Die is heat 
treated in the mill by means of oil-quenching and 
tempering, it comes ready for machining and polish- 
ing. It is also carefully controlled during manufac 
ture to insure freedom from porosity. 

You can always count on a fine molding job when 
you use Lustre-Die. But don’t take our word for 
it. Put Lustre-Die to work in a trial run. Your 
Bethlehem tool steel distributor can supply you. 


BETHLEHEM TOOL STEEL ENGINEER SAYS: 


Watch Out for Abrasion Caused by Scale 


When punch-press operators are and the cost, of each individual jcb. advantage of using the hot-rolled 
occasionally unable to obtain the One frequently hears the question : scaled stock. 

required sheet stock ia the usual ‘*What can be done in tooling to However, if high-carbon high 
cold-finished form, they substitute avoid this decrease in production?’’ chromium grades are already being 
hot-rolled stock. However, this causes When punches and dies are nor used, there is only one method by 
the service life of the punches and mally made from water-hardening which an appreciable improvement 
dies to drop to one-half or one-third carbon tool steel (W-1 or W-2), or ean be realized—the use of special 
of normal, or less. This result is largely from manganese oil-hardening steel heat-treatment operations. Typical 
due to the abrasion of the scaled hot- (Q-1), the shortening of tool life can treatments are short-cycle hardening, 
rolled surface on the cutting edges of be avoided- by changing to a high- and nitriding. Complete details re- 
the tools. Determining whether such carbon high-chromium tool steel, such garding these types of treatment may 
a substitution is economical depends as Bethlehem Lehigh H (D-2). This be obtained by writing Bethlehem 
upon the results which are expected, change usually overcomes the dis- Steel Company, Bethlehem, Pa. 


For more Information, turn to Reader Service card, circle No. 336 
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super accuracy on complex parts 


Need tolerance of 1/100,000’’? Machine it! 

But for many alloy parts requiring accurate shape, investment 
casting is the economical answer. We’ll make most any shape to 
your specs—and maintain accuracy throughout. 

If you’re intrigued, dispatch a sketch of the part 
to Westinghouse Electric Corporation, Metals 
Plant, Blairsville, Pa. We’ll take it from there. 

Shell-mold and vacuum casting also available. 
J-05014 


Westinghouse investment casting minimizes machining yet main- 
tains required tolerances on this unloading comb that must match 
a mating piece 


You can be sure...if it’s 


Westinghouse (w) 





For more information, turn to Reader Service card, circle No. 448 


138 » MATERIALS IN DESIGN ENGINEERING 


Thrust reverser clamshells pivot 
on high temperature stainless steel 
bearings (arrow). Cascade vanes 
that vent the reversed gas flow are 
in the pod wall. 


of more than 600,000 psi and tem- 
peratures over 800 F during landing 
and stopping. 

The steel, a modification of AISI 
440-C stainless, was developed by 
Latrobe Steel Co., Latrobe, Pa. The 
alloy composition is 1.10 C, 0.30 Mn, 
0.30 Si, 14.50 Cr and 4.00% Mo. In 
creasing the molybdenum content of 
440-C stainless from about 0.005 to 
1.00 provided the necessary hot hard- 
ness for the braking operation. 
Reversers cut landing distance 

Effectiveness of thrust reversing 
as a brake was shown in test flights 
by Boeing. The new 720, in simu 
lated short-field landings, came to a 
full stop within 2200 ft after touch- 
down using both thrust reversers 
and wheel brakes. 


Flush Printed Circuit 
Wins CABRA Award 


A process for producing printed 
circuits in which the copper conduc- 
tor is flush with the insulating 
backing and mechanically bonded to 
it has won the 1960 Copper and 
Brass Achievement Award. 

The circuits, invented by R. M. 
Bell and Athan Stosuy, are ex- 
pected to find wide usage in auto- 
motive circuits and electronic equip- 
ment where high electrical conduc- 
tivity is required but space is 
limited. Because the conductor is 
flush with the backing, the circuit 
is said to be exceptionally resistant 
to mechanical, chemical, electrical 





e Something extra in molding 
compounds 


e Fire-retardant structural plastic 
e News notes for designers 


PRODUCT-DESIGN BRIEFS 
FROM DUREZ 





Upgrading a product 


Good « Plenty of distributor caps are 
molded of Durez general-purpose phe- 
nolic. When cost is a prime factor, 
general-purpose does the job and does 
it well. 


Best « However, if you’re shooting for 
something extra in a distributor cap (or 
in almost any electrical part), take a 
look at Durez 2271.This is an electrical- 
grade phenolic. A ¥%” test disk of it 
withstands 12 kv at 180° F in air for an 
hour or more without puncturing. The 
cost of this extra performance is low: 
weighing less than comparable elec- 
trical-grade materials, 227/ gives you 
more pieces per pound. 


Good « You'd be right in choosing 
Durez 791 Black for a piece like this 
telephone handset. You’d be able to 
count on low molding cost because of 
791’s fast cure. : ou’d get the required 
physicals in good balance. And the 
price of this wood-flour-filled material 
is low. 


Best « Then why do telephone men 
favor a different material, Durez 17225, 
for handsets? Because this wood-flour- 


and-flock-filled material provides even 
higher resistance to impact fractures. 
The rich black finish presents an un- 
yielding front to moisture and body 
acids. Bonus: a part that more than 
meets the specs—for fractions of a 
penny per piece. 


We could go on and on giving you case 
histories like these. Have you looked 
into the extras you can build into a 
product—at next-to-invisible cost—with 
Durez molding materials? To get a bet- 
ter idea of what these compounds can 
do for you, send for our illustrated 8- 
page Bulletin D400 listing properties, 
uses, advantages. 


CONSOLITE (CONSOLIDATED GENERAL PRODUCTS, INC.) 


Safer skylight 
Here’s a plastic skylight that retards fire. 

It’s made for use in hazardous loca- 
tions or wherever building codes are 
exceptionally strict. 

The material is fibrous-glass-rein- 
forced Hetron®. It will ignite only un- 
der direct hot flame, and snuffs out as 
soon as the flame source is removed. 

Weighing only half a pound per 
square foot, the skylight material will 
support a uniform load of 150 pounds 
per square foot. It is thermally stable 
from —65° to 200°F, and has great 


On keeping abreast 


How can a man keep up with all 
that’s new in thermosetting plastics? 

Well, it isn’t easy. But we can 
help. We mail out every 60 days a 
bulletin, Durez Plastics News. You 
can read it in 10 minutes. It gives 
a bird’s-eye view of what’s new in 
the use of Durez plastics. Every 
item is news—hot off the presses of 
leading molders the country over, 
whom we visit regularly. 

To get this bimonthly packet of 
ideas and information, just check 
the coupon. 











strength and shatter resistance even at 
subzero temperatures. 

Its thermal conductivity is only % 
that of glass, yet it can transmit 4% as 
much light as glass without glare. It 
delivers greater insulating effect than 
other skylight materials, at lower cost. 

Could any of these attributes help 
you design a better product? Hetron® 
is hard at work already in radomes, 
chemical ducts, blowers, boat hulls, 
housings, fume hoods, window panels, 
canopies. Data on self-extinguishing 
Hetron resins is yours for the asking. 


For more information on Durez materials mentioned above, check here: 


Phenolic molding compounds (8-page Bulletin D400). 


Hetron fire-retardant polyester resin (data file). 


Durez Plastics News (mailed bimonthly ). 


Check, clip, and mail to us with your name, title, company address. 
(When requesting samples, please use business letterhead.) 


DUREZ p.iastics DIVISION 


1412 WALCK ROAD, NORTH TONAWANDA, N. Y. 


HOOKER 


CHEMICALS 
PLASTICS 
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COSTLY 
CORROSION 
DAMAGE... 


COROBOND 
. acid-proof cement 
used with Ceilcote 


CEILCOTE E-900 : Brick! 
. . » dependable coat- 


ing for severe corro- - Sa * 
Mesaflcncrvet CERCRETE Molded circuit is bonded flush with 


; . combined with 
glass cloth for extreme 
chemical resistance! 


insulating backing. 


and thermal! effects. 

Basic steps in making the new 
molded circuit involve: 1) coating a 
0.008-in. thick copper strip with a 
single particle thickness of copper 
or bronze powder; 2) fusing the 
powder to the strip at a temperature 
of about 1600-1900 F; and 3) mold- 
ing the plastic insulating backing 
material to the sintered particle side 
of the copper strip. The sphere- 
shaped particles mechanically bond 
the strip to the backing. Any thermo- 
plastic or thermosetting material 
ean be used. 

A typical application of the new 
molded flush circuit is shown in the 
accompanying photo. Wire brushes 
E N G J N EER ED FLO OR 4 are pulled over the smooth surface 

° of the component, thus insuring 
proper electrical and mechanical per- 
formance. 

Other advantages of the process 
include: 1) ability to be fabricated 


COROCRETE 
. monolithic floor- 
ing four times stronger 
than concrete! 





10021-CU 


Ceilcote Engineered Floors are the answer to costly floor main- 
tenance problems caused by acid and alkali attack. And Ceil- 
cote floors are engineered to withstand impact, thermal shock, 
abrasiorrand expansion without cracking or spalling! The instal- 
lation sHbwn above exemplifies Ceilcote’s comprehensive ap- in almost any shape; 2) elimination 
proach to individual flooring problems . . . demonstrates how of costly drilling by providing 
Ceilcote materials are carefully integrated to completely pro- molded-in holes; and 3) ability to 
tect all types of surfaces. Working under contract, competent be fabricated and machined at 
Ceilcote engineers analyze your operating conditions .. . for- higher temperatures due to the 
mulate materials ... direct surface preparation and installation absence of adhesives. 

by Ceilcote construction crews. Some installations can be in- 

stalled under Ceilcote supervision or by plant personnel. This 


complete flooring package with guaranteed performance is . 
available only from Ceilcote! | Auto Fuel Filter 
| = 
Write today or call your nearest Ceilcote Representative Housed in Molded Nylon 


ALABAMA: BIRMINGHAM LY. 2-7201. CALIFOR | Gasoline filter housings for Ply- 
NIA: OAKLAND TE 2-0103 SANTA ANA P.O . 

BOX 625. COLORADO: DENVER Gl. 5-365 mouth, Dodge, De Soto, Chrysler and 
WASHINGTON, D.C. Ol. 6-4321. FLORIDA 7 he oad 
COeAL GABLES MO 6.1065. HLINCIS, Cl Imperial automobiles are now being 
CAGO AN. 3-1881. INDIANA: EVANSVILLE made of molded nylon. 


HA 3-3597 MASSACHUSETTS SPRINGFIELD 
RE. 6.5203. MICHIGAN: DETROIT UN. 4-6871 The filter, installed between the 


MISSOURI: KANSAS CITY MI. 9-1312. NEW . 
DERSEY. PRINCETON WA. 1.6969. NEW YORK fuel pump and the carburetor, pre- 
NEW YORK CO. 7-0276, ROCHESTER GR vents dust and other forei ar- 
THE CEILCOTE COMPANY, INC. 3-598. N. CAROLINA: CHARLOTTE JA. 3.8784 sien ¢ “seal seg we P 
tien Bett ‘ - OHIO: CINCINNATI EL. 1-5765, CLEVELAND ticles from clogging the carburetor. 
4879 Ridge Roo . leveland 9, Ohio ER 4558. PENNSYLVANIA: PHILADELPHIA | . : 
Ki. 5-0720, PITTSBURGH AT. 1-8500. TENNES According to Spencer Chemical Co., 
SE KNOXVILLE 2-5770. TEXAS: HOUSTON the filter housing was approved for 


JA 2-1606 WASHINGTON SEATTLE SU. ° . 
3-9200. CANADA: OTTAWA CE. 3-7785 8-cylinder engines after two years of 
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Many of the parts on your drawing board and 
on your production line can be made with 
versatile metal powders. . . made faster, better 
and at lower cost than by other fabrication 
methods. 

Powder metallurgy means shorter tooling 
time, greater production rates, less scrap and use 
ofa greater variety of materials. Your precision 
parts can have improved finish, appearance 
and performance characteristics. 

Glidden supplies metal powders to the best 
fabricators in the field. Let us show you how 
to obtain superior parts at up to 75% less cost. 


RESISTOX METAL POWDERS 
The Glidden Company 
Metais Department 


Chemicals Division . 
Hammond, Indiana 


Send us sketches of your parts, and we will get 
you no-obligation quotations from qualified 
fabricators. 


technical bulletins 


| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
J 


THE GLIDDEN COMPANY 
Chemicals Division, Metals Department 
Hammond, Indiana 


Please send me complete specifications on the Glidden products 


| have checked below 


|_| Copper powder Cuprous sulphide 


| | Copper pigment | Tin powder 
| Cuprous oxide (red) lead powder 
~] Cupric oxide (black) 


Name Title — 


Company 
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Un. 


the 


HOW THE SULICGOLISS WIAD) HELPED 
AMERICA KEEP ITS DATE WITH THE JET AGE 


As your jet air liner streaks aloft today, UNION CARBIDE Silicones 


are aboard to help. Silicones aided in its manufacture, too. The 
giant tires slipped easily from their original molds 
because of silicone mold release agents. Polyether foam seat 
cushions were formed under the near-ideal control of silicone 


sr oxygen masks, of oxyyen-and- 
» | 


ozone-resistant silicone rubber, fit facial contours without irritat- 


surfactants. Soft, flexible ° 


ing the skin. Silicone fluids damp out vibration in vital, sensitive 
instruments. Silicone rubber door seals never lose 
resiliency even in extreme temperatures, won't harden or shrink. 
This constant flexibility makes it the basic material in blankets 
used for construction of honeycomb structural panels, also in 

, vrommets, gaskets, and O-rings. And in the flexible 

— : 

hoses in hot-air jet-engine starters. You'll find jet aircraft radio 
and radar wires ° insulated with electrically resistant 
silicone rubber. Piston plane and helicopter ignition wiring, too. 
Also the boots for helicopter control sticks, many other parts. This 
is only a smattering of what silicones have been doing for just one 
industry — aviation. Is your business enjoying equal 
benefits? We suggest you contact the UNION CARBIDE Silicones 
Man. Address: Silicones Division. Dept. LM-0002, Union Ca:hide 


Corporation, 270 Park Avenue, New York 17, N. Y. 


\cking 
secrets 


UNION 
CARBIDE 


SILICONES 


testing indicated that it could resist 
wide temperature changes (from 
—40 F to 250 F), extreme vibrations, 
and the corrosive effects of automo- 
bile fuels. 

The filter housings are molded 
in two halves. After a pleated paper 
filter is inserted, the halves are spin- 
welded together. 


Sintered Metal Liners 
Brake Jet Wheels 


Wheel brake disks made from sin 
tered iron-ceramic compounds have 
been specified for Lockheed Aircraft 
Co.’s Jetstar transport brake system. 

In a sudden stop, each whee] brake 
must be able to convert 34 million 
foot-pounds of kinetic energy to heat 
and then quickly dissipate the re 
sulting 2000 F heat. In addition, the 
brake disks must be able to with 
stand temperatures as low as —65 F 
and 100% humidity in the form of 
condensation and frost, abrasion by 
sand, salty atmospheres, and shock 
and vibration. 

Liners bonded to steel disks 

According to Raybestos-Manhat 
tan Inc., the friction material used 
in the brake linings is a combination 
of ceramics—for hardness and wear 
ability, and metals—for heat dissi- 
pation. 

Brakes operate hydraulically 

The four main wheels are equipped 
with hydraulic, piston - actuated 
brakes made by B. F. Goodrich, Air 
craft Products Div. The friction ma- 
terial in the brake 1s bonded to 
both faces of rotating disks keyed 
to the wheel and separated by sta 
tionary disks. 


Wheel brake assembly for jet 
landing gear has lined sintered iron 


rotors alternating with steel stators. 
Assembled hydraulic brake is shown 


The term “Union Carbide” is a registered 
trade mark of UCC. In Canada: Bakelite 
Company, Division of Union Carbide 
Canada Limited, Toronto 7, Ontario. 


of silicones 


Rubber, Monomers, 


Resins, Oils and Emulsions in back. 
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ENGINEER'S NOTEBOOK 





Flame sprayed metal 
INnCTCASES WAT TeStSlance 


better than 10 times 


AIDS WEIGHT REDUCTION 


Automatic setup for metallizing inner walls of aluminum cylinders used 
in lightweight gasoline engines. Cabinet in foreground houses six- 
station rotary setup; automatic control panels are at right. 


Many methods, including cast-iron cylinder liners and chrome 
plating, have been tested for wear resistance in lightweight 
gasoline engine blocks of aluminum. 

Best of these methods experienced breakdowns in less than 400 
hours. Now they are metallized with Metco Sprabond (molyb- 
denum alloy) as a bonding agent, followed by a coating of 
sprayed steel alloy. 

Test runs of over 4,000 hours show little or no wear of the 
metallized surface. Finish thickness is .007”; weight—a few 
grams. Cast-iron liners weighed almost 4% pound. 


Cylinder at left machined ready for flame spraying; one at right has 
been metallized and hone finished 


: vied 
Closeup of automatic six-station rotary setup. Cylinders are individually 
rotated at 150 rpm. Cylinder is loaded on table at Station 1, moved 
through Stations 2 and 3 for pre-heating by torch. At Station 4, bonding 
coat is applied by the gun nozzle which feeds into the rotating cylinder. 
Low alloy steel is applied at Station 5 and cylinder cools at Station 6. 
Cylinder walls are finished by honing. 


New engineering data bulletin 

Bulletin 136B—The Metco Flame Spraying Processes, provides 
basic engineering and application data on flame sprayed coatings 
of metals, ceramics, carbides and other high melting point mate- 
rials. 16 pages. Send coupon for free copy. 


METCO inc. 


FORMERLY METALLIZING ENGINEERING CO., INC. 
iMETCO 1175 Prospect Ave., Westbury, Long Island, N.Y. 
® Telephone: Edgewood 4-1300 Cable: METCO 
in Great Britain: METALLIZING EQUIPMENT CO. ,Ltd 
Chobham-near-Woking, England 


Don Watson 
Please send Bulletin 136B. 


name 





company 





address 





city zone state 
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Carburetor accelerator 


pump diaphragm 


accelerat 
Jiaphtagm 


Need Critical Diaphragms? 


C/R will design, compound and mold them 
to your exact specifications 


Simple or complex, your diaphragm problem 
can be solved quickly, dependably with the help 
of C 
experience gained in the solution of hundreds 


I hey 


design and compound the correct elastomers to 


R Sirvene engineers. Their specialized 


of similar problems is yours to use will 


produc e the exact de gree ol hardness, tensile 
strength, compression set, volume change and 
flexibility you require. Temperature resistance 
to 


with various materials, ranges from —100 


500°F., and compatibility with an equally 


lustrated Di aphragm 


broad range of fluids, gases and solids, including 


base fuels and synthetic hydraulic 


be 


petroleum 


ls can easily achieved 


Whether you specify critical tolerances, exact 


the 


concentricity or flawless bonding— more 
reason to assign full responsibility to C/R 
Sirvene engineers. They'll assure the absolute 
uniformity and quality of your diaphragm 
straight through production. Define your dia- 


phragm problem to us and see how we can help. 


ee 


Bulletin SD-100. 


SIRVENE 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


CHICAGO 22, ILLINOIS 
ee your telephone book 
tured and Distributed by Chicago Rawhide Mig. ( 


nal Corp., Great 


1227 ELSTON AVENUE « 


Offices in 55 principal citie 


of Cano 


in Canada 


Bronti Export Soles 


Other C/R Products: C/R Shaft and End Face Seals * Sirvis-Conpor mechanical 


leather cups, packings, boots « C/R Non-metallic Gears 


Neck, New Y 


Jo, lid, 
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RAWHIDE 





cont’d from p 112 


hibit their acquisition for short pro- 
duction runs. In such cases it is 
possible to use a simple dry ice- 
ethanol bath which is both inexpen- 
sive and easy to control. 


What about 
cold rolled material? 


In the CRT and SCCRT cold rolled 
and tempered conditions the alloys 
are used largely for applications 
such as missile skins, resistance 
welded sandwich structures, valve 
diaphragms, etc. In such applica- 
tions high strength and rigidity are 
the principal design criteria; form- 
ability can be sacrificed to obtain 
them, A distinct advantage, in addi- 
tion to high strength, for users of 
CRT and SCCRT material: alloys 
are fully heat treated at the sup- 
plier’s mill and shipped ready for 
use on the production line without 
any further treatment. 

AM 355 bar stock 

Heat treatment of AM355 bar 
varies somewhat from that of sheet 
and strip as shown in the second 
flow chart (p 111). Bar stock does 
not have to be formable but it should 


Synthetic Ruby 


The first true amplification of 
light has been achieved by Dr. T. H. 
Maiman and scientists at Hughes 
Aircraft Co. Their announcement 
was shortly followed by a similar 
one from Bell Telephone Laborator- 
ies. 

Both devices, called lasers (light 
amplification by stimulated radia- 
tion) stimulate solid-state reactions 
in synthetic ruby to produce high- 
intensity light pulses in a very nar- 
row beam. 

Materials uses foreseen 

Because the intense beam can be 
focused to a needle point it is pos- 
sible that its light and heat can be 
used to induce chemical and metal- 
lurgical changes in surfaces of matc- 
rials, Hughes Aircraft scientists say. 
Other uses they suggest are: 1) 1n- 
vestigating properties of matter and 
performing basic experiments in 
physics; 2) producing high-intensity 


be easy to saw and machine. Bar 
stock is therefore heat treated to 
improve machinability rather than 
formability. 

Thus, instead of being H-annealed, 
bars are hot worked to size and 
finished at a maximum of 1800 F 
in order to obtain a fine grained 
microstructure. “Equalization” at 
1425 F followed by cooling to room 
temperature results in a uniform 
structure of chromium carbide par- 
ticles' scattered through a matrix of 
low carbon martensite. Overtemper- 
ing at 1050 F reduces the hardness 
to Rockwell C35. In the equalized 
and pvertempered (E + O) condi- 
tion,’ AM355 bar can be readily 
machined. 

Final hardening to produce the 
SCTi or DA condition is similar to 
that /for sheet and strip. Overtem- 
pering of hardened material at 
1000; F also results in good machin- 
ability. 

Data in Table 4 (p 112) show that 
bar stock in the SCT condition is 
stronger and somewhat more ductile 
than! material in the DA condition. 


Amplifies Light 


Lasér light amplifier emits an in- 
tense beam when the helical photo- 
flash tube excites atoms in the syn- 
thetic ruby rod. 


beams for space communications; 
and 3) vastly increasing the number 
of communication channels available 


2 











MIS-MACHINED PARTS 


DALIC Nickel Plating the out-of- 
tolerance portion of superalloy 
turbine wheel to specification size, 


Dalic Plating has become a recog- 
nized manufacturing method for 
rebuilding undersized sections of 
products to meet specifications. Many 
of America’s largest companies are 
using Dalic Plating to restore mis- 
machined products to their full 
value. 


You can build-up exact areas on 
components including flat surfaces, 
inside and outside diameters, 
grooves, etc. Plating thickness can 
be controlled accurately. 


Quick Low Cost Salvage 


Electroplating is done without im- 
mersion tanks, and at deposition 
rates 30 to 60 times faster than con- 
ventional plating. Selected areas are 
plated rapidly with little masking 
and no disassembly of components. 


Deposits have excellent quality and 
adhesion. 


Write for brochure. 


SIFCO metachemica, inc. 


935 East 63rd Street * Cleveland 3, Ohio 
A Subsidiary of 
The Steel Improvement & Forge Co. 
AGENTS 


MARLANE DEVELOPMENT CO. INC. HYDRITE CHEMICAL (0. 
153 Eost 26th Street 605 South 12th Street 
Wew York 10, WY. Milwoukee 4, Wis. 
PIDDINGTON & ASSOCIATES LTD. 0 & S AVIATION CO., LTD. 
3219 Eost Foothill Bivd. L 
Pasadena, Colifornio 


For more information, circie No. 380 
DECEMBER, 1960 ¢« 145 





TYPICAL 
CAVITY 


312 
a 
.O005 


-250 DIA. + .9005 | — .0625 + 0005 
156 DIA-+ .9005 .156 + 0005 


.062 PIA... coos 1875 + .0005 
-281 + .0005 


T.1R. -0005 


.375 + .0O1 


UNBELIEVABLY CLOSE TOLERANCES 


on graphite jigs and fixtures 
... but Speer can hold them! 


Here are a few examples— 

Concentricity of drill holes to .0005 T.!.R. 
Drilled holes as small as .0OS held to + .0OOSs 
Depth of holes held to + .0005 

Oblong or “pork-chop" type cavities—iength and 
width held to + .OO!1, depth held to + .0OOs 


Combine Speer’s superb machining skill with the wonders of Speer 
Graphite itself and you have the perfect solution to many high-temperature 
problems. Graphite actually gets stronger as it gets hotter . . . does not 
warp will not split or break down under severe thermal shock. It is 
chemically inert and is not wet by molten metal or glass. Speer Graphite 
is the idea] material for many high-heat applications, such as transistor 
jigs, fusing positioners, honeycomb jigs, furnace fixtures, brazing jigs, 


glass-to-metal seals. 


BRING YOUR PROBLEMS TO SPEER! Years of experience in solving 
tough high-temperature forming and positioning problems with graphite, 
plus Speer’s unusual fabricating skill, provide hundreds of answers for the 
aircraft, electronics and powdered metals industries. 


To obtain full information on Speer Graphite and Speer machining 
facilities in relation to your specific requirements, send us your de- 
tailed blueprints. Your inquiry will receive prompt attention. 


CARBON PRODUCTS DIVISION 
ST. MARYS, PENNSYLVANIA 


Products of the Carbon Products Division include: 


Brushes for Motors & Generators « Carbon & Graphite Specialties « Electronic Tube Anodes « Flash- 
light & Battery Carbons «+ Plotes & Rods «+ Rocket & Missile Components + Ultra Pure Graphite 
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by projecting the radio spectrum 
10,000 times higher than at present. 
Ruby excited by flash lamp 

The synthetic ruby rod, about % 

2 in. long and from \% to % in. 
dia, has both ends polished until ex- 
tremely flat and parallel, then par- 
tially silvered. 

The ruby is placed in the center 
of a powerful spiral photoflash lamp 
and illuminated with a single flash 
of white light. When the flash is 
intensé enough an almost parallel] 
beam of monochromatic light is 
emitted through the silvered ends of 
the ruby in intense, short bursts of 
about one millionth of a second dura- 
tion. 

An earlier development by Hughes 
Aircraft uses synthetic rubies im- 
mersed in liquid helium to amplify 
faint radio signals (see M/DE, Sept 
60, p 179). 


Cold Rolling Hardens, 
Strengthens Titanium 


Cold rolling electrorefined, magne 
sium-reduced or sodium-reduced ti- 
tanium increases the strength and 
hardness of the high-purity metal. 

J. D. Ramsdell and E. D. Hull, of 
the U. S. Bureau of Mines, found 
that the three types of titanium did 
not harden excessively from cold 
rolling: both tensile and bend ductil 
ity were good for reductions in thick 
ness up to 80%. 

During annealing, softening occurs 
between 750 and 1110 F. Magnesium- 
reduced and electrorefined titanium 
are fully annealed after 30 min at 
1290 F. Sodium-reduced titanium 
fully anneals after 30 min at 1470 F. 


Rugged Fabrics 
Tested with Cannon 


A 75-mm cannon has been devel- 
oped to test the impact strength of 
exceptionally strong fabrics and 
other materials. The helium-acti- 
vated gas gun fires at specimens 
mounted in a heavy pendulum. 

The 30-ft long ballistic range was 
developed by Fabrics Research Lab- 
oratories, Inc., Dedham, Mass. for 
the Air Force as part of a program 





Make 


ALAN WOOD 


your 


IRON POWDER 
HEADQUARTERS 


Dependable Uniformity, Delivery, Service 


A. W. Iron Powder can be your key to new de- of pilot plant operation, thorough testing and 
sign flexibility, reduced product} on costs and proving in customer applications. 
products of superior quality with closer toler- 


f , no ss , te . > ; ; ali 
ances, A.W. inem Poveder eunwen you of high And you’re assured, too, of continuing quality 


purity, uniformity of size and composition . . . and competent ror peers A.W. Iron Powder = 
plus outstanding fabrication properti ies. Cus- backed by the full nares areas of Alan Wood 
tom-mixed blends are readily | produced to Steel ¢ ompany . . . extensive laboratory and 
meet your most exacting specifitations. research facilities spill application engineering 

. and Customer Advisory Service to help 
You’re assured of prompt deliveries with A.W. make your investment more productive. Send 
Iron Powder, now being manufactured in today for technical data and application in- 
volume in our 50-ton-a-day direct reduction formation . . . fill in the coupon below for 
plant. Behind these modern facilities are years samples and details. 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


FOR MORE’ 
INFORMATION 


1 am interested in lron Powder for: 
[_] Send literature 


Molding (] Friction [_] Other 
[_] Send sample 


Iron Powder Sales 
NAME 





Alan Wood Steel Company 
TITLE 





Conshohocken, Pa. 
COMPANY 





ADDRESS__ 





AMERICAN STEELMASTERS FOR 135 
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Are Small Precision Metal Parts 
Disturbing Your Sleep? 


The manufacture of small precision metal parts—in large 
volume—can sometimes take on the aspects of a bad dream. 
The problems are frequently numerous and complex. Their 
solution calls for specialized experience. 

Torrington is the leading specialist in this field. We have 
the skill, engineering«xperience and manufacturing facili- 
ties to produce—at high speed and economical cost—a 
tremendous variety of small metal parts of exceptional 
precision and uniformity. 

If you have such parts to be manufactured in large quan- 
tities, why not let Torrington solve your entire problem? 
Write us for complete information —or better yet, send us 
a blueprint, and we'll be prompt in making our recom- 
mendation. 


Ballistic tests of extremely strong 
structures are made by firing a pro- 
jectile from the cannon (left) through 
a@ specimen mounted in the pendulum 
(right }. 


The projectile passes through the 
displaced pendulum (left) and is 
caught by a second pendulum (right) 
Note the flash photography setup. 


to develop parachutes and similar 
drag devices to slow space craft for 
re-entry into the atmosphere. 

The test range is an outgrowth of 
a program using .22 caliber projec- 
tiles to test yarns and fibers. Because 
entire systems can be accommodated, 
it is said to be useful for carrier 
arresting nets for jets, crash hel- 
mets and safety belts. 

The new equipment is said to be 
significant for two basic reasons: 1) 
it is used to test large samples hav- 
ing up to 10,000 Ib static strength; 
and 2) to obtain precise measure- 
ments for accurate calculation of 
stress-strain relationships. 
Pendulums measure 
impact speed 

A 75-mm projectile, weighing from 
4 oz to 10 Jb, is fired from a 10-ft 
long gas gun at a predetermined 
velocity up to 800 fps and with a 
force up to 200,000 Ib. 

The test specimen is clamped in 
the jaws at the far end of a pendu- 
lum which is weighted up to one ton. 


progress through precision SPECIAL METAL PARTS 
THE TORRINGTON COMPANY Torrington, Connecticut 


The projectile strikes and breaks the 
specimen and is caught by a simi- 
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at the touchdown 
LATROBE’S 


VAC-ARC 


steel goes to work 


VAC-ARC BG 41 

“hot hardness” withstands 
critical braking action 

of new Boeing 720 


Through the use of thrust reversers and wheel brakes, the new 
Boeing 720 has been brought to a full stop within 2200 feet after 
runway touchdown—bringing high speed jet service to restricted 
runway facilities throughout the world. 
The thrust reverser bearing assemblies, made of Latrobe's new 
Vac-Arc BG 41 Stainless (modified Type 440 C), withstand the critical 
stresses at elevated temperatures imposed by the braking action of 
reversing the jet engine thrust. 
Thrust reverser bearing assemblies, made of Latrobe's Here’s another example of Latrobe Metalmasters meeting the 
pear easten iidaneetensieeeeaenh tecmanaeet challenge for super steels in the jet and missile age. Vac-Arc Steels 
800°F. as new Boeing 720 jetliner brakes to a stop. (consumable electrode vacuum melted) continue to set new stand- 
Bearings by Torrington Co.; Thrust Reversers by Rohr ards for cleanliness, homogeneity and high strength. 
CHER: SA ENIRRS Oy SHES Wining ADEM, Do you have a high temperature-high strength specification 


problem? Call! Latrobe! 


skilituly | LATROBE STEEL COMPANY 


“made am LATROBE, PENNSYLVANIA 


Branch Offices and Steel Service Centers: 
BOSTON + BUFFALO + CHICAGO + CLEVELAND * DAYTON «+ DETROIT 
Vv YORK 


by 


HARTFORD + LOS ANGELES + MIAMI «+ MILWAUKEE 
PHILADELPHIA . PITTSBURGH . SAN LEANDRO . TOLEDO 
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How 


FELT 


BY FELTERS 


Can Improve Product 


SEALING and 
LUBRICATION 


DuFelt is a laminated 
combination of Felters' felt 
ond Hycor; and is recom- 
mended for sealing of lighter 
oils when no head exists. Seals 
and lubricates at the same 
time; and offers improvements 
over other materials. 


Felt is an ideal wicking 
and lubricating material which 
can be designed into special 
assemblies like this distribu- 
tor cam shown here. Lubrica- 
tion is constant, wear reduced, 
and felt can be shaped to 
cover all required areas. 


Lifetime bearing lubrica- 
tion is now possible by selec- 
tion of correct SAE grade, and 
designing into sealed bearing. 
Felt filters out contamination 





and works as combined reser- 
voir and wick, directing oil 
flow to required areas, 











Mechanical felt seals per- 
mit a close seal without undue 
pressure. Felt can be water- 
proofed and provides supe- 
rior grease and oil retaining 
and dust, dirt and grit ex- 
clusion. 


To help you get the most out 
of FELT, send for the Felters’ 
Design Book. Write, today. 


Ask for FELT from... 


the FELTER Sc. 


220 SOUTH STREET 


@ 4 


larly weighted pendulum. The de- 
flection of both pendulums is pre- 
cisely measured as the index of 
projectile velocity. The amount the 
specimen slows the projectile is a 
measure of its impact strength. 
Stop photography records test 

Just before the missile hits the 
target it triggers a multi-microflash 
photographic unit that makes up to 
15 separate flashes of one millionth 
of a second duration. These progres 
sive exposures are recorded by an 
open shutter camera on a single 
photographic plate. 


Cermets Strengthened 
By Metal Fibers 


Metal fibers can effectively rein 
force cermets, and possibly othe 
ceramic materials, and such rein 
forcement contributes to impact 
strength, according to a report from 
Alfred University. 

Two general types of ceramic- 
metal composites were investigated. 

1. The “microcracked system” in 
which the thermal expansion of the 
ceramic exceeds that of the metal so 
that the ceramic develops a network 
of fine cracks on cooling after hot 
pressing. 

2. The “noncracked system” in 
which the expansion of the ceramic 
equals or is less than that of the 
metal. Both systems have desirable 
characteristics although, in general, 
the noncracked system seems slight- 
ly superior. 

Microcrack composites such as 
alumina - molybdenum fiber retain 
high strength through thermal cy 
cling. The strengths, howéver, are 
lower than that of the matrix ce- 
ramic prior to cycling; experience 
gained in the tests indicates that 
higher strengths may be obtained 
in the noncracked systems. 
Noncracked stronger 

Noncracked systems, e.g., a mul- 
lite-alumina body with molybdenum 
fiber, may be made stronger than 
the ceramic. So far the ceramics 
tested have elasticities in the same 
range as the metal. Ceramics with 
lower elasticity may offer a distinct 
advantage. 


BOSTON 11, MASSACHUSETTS 


Alfred University researchers also 


Pioneer Producers of Felt and Synthetic Non-Woven Fabrics found that the higher the volume of 
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Economical, reflective Armco ALUMINIZED STEEL 
gives multiple benefits in new infrared heater 


This new self-contained infrared heating unit is used for drying, baking, 
curing, and preheating. The heating element is tempered glass coated 
with an electrically-conductive film. The long-wave-length heat given off 
is readily absorbed by materials of all colors. All major metal parts— 
reflector, frame, terminal enclosure and element covers—are made from 
Armco ALUMINIZED STEEL Type 1. 


FRAME 





ELEMENT COVER 


COMPLETE UNIT 


This new self-contained infrared heating unit heats 
quickly and uniformly, requires minimum maintenance, 
remains permanently strong— yet is built at reasonable 
cost. The reason: nearly everything except the glass is 
fabricated from Armco ALUMINIZED STEEL Type I. 


Add these features to your products 


1. Heat reflectivity— ALUMINIZED STEEL bounces back 
about 80 per cent of radiant heat that meets it. 


2. Strength 


main rigid at operating temperatures even when they 


Because they are steel-strong, units re- 


are made from lighter gages than are required with softer 
heat-reflective metals. 

3. Rust-resistance—A special aluminum coating that 
guards against corrosion. 


4. Reasonable cost—Light-gage strength means ma- 


ELEMENT COVER 
TERMINAL ENCLOSURE 





REFLECTOR 


terial savings; elimination of painting speeds production 
and lowers costs. 

Investigate the unique advantages of this material for 
your products today. Just call the nearest Armco Sales 
Office or fill in and mail the coupon. 


New steels are 


ARMCO STEEL CORPORATION 
2620 Curtis Street 
Middletown, Ohio 


Send me the catalog, Armco A.uminizeo Steet Type 1. 
Name Title 
Firm 


Street 


Zone State 


oe a ae ee ee 


ARMCO STEEL 





Armco Division * Sheffield Division + The National Supply Company * Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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Diffieult bearing and 
geal ring problems .-+ 


© 


i 


r High Temperatirs 


VY Lubrication 
ZF 


(wear 

¥ Friction 

usually are solved readily with 
CARBON /ORAPHITE formulations / 


S 











Many standard grades . . . countless specials . . . with 
physicals to match your performance requirements 
exactly. Outline your appiication for a prompt recom- 
mendation. STACKPOLE CARBON Co., St. Marys, Pa. 


$” stackPoue 


ROCKET NOZZLES + PUMP VANES + TURBINE RINGS GRAPHITE CHEMICA 
ET . L ANODES + VOLTA 
neeuls OR DISCS * BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT « WELDING b BAZ. 
G PS » ELECTRICAL CONTACTS + CERAMIC MAGNETS « FERRO'MAGNETIC CORES «+ FIXED & 


VARIABLE COMPOSITION RESISTORS and many other carbon, graphite and electronic products. 
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fiber incorporated in the composite, 
the higher the flexural strength, It 
was possible to hot press a sound 
composite containing fiber in amounts 
up to 43%. 

Full details can be found in OTS 
Report PB 161481, obtainable from 
Office of Technical Services, U. S 
Dept. of Commerce, Washington 25. 
D.C, 


Dense Hafnium Carbide 
Is Hot Press Formed 


Powdered hafnium carbide has 
been hot pressed to 98% theoretical 
density in a program to develop use- 
ful mechanical strengths for the 
compound, 

Hafnium carbide is_ potentially 
valuable because it melts at 7030 F, 
the highest temperature known for 
any metal or simple metallic com 
pound. However, little research has 
been done on it, and the best bodies 
previously produced were said to 
have approximately 20% porosity 
and, consequently, low mechanical 
strength. 

Dense test specimens needed 

In the research program at Lewis 
tesearch Center of the National 
Aeronautics and Space Administra- 
tion the first step was preparation 
of high density test specimens. Sam- 
ples of —325 mesh hafnium carbide 
powder were solidified in an induc- 
tively heated hydraulic press. The 
ranges investigated were: tempera- 
ture, 3500 to 4870 F; pressure, 1000 
to 6030 psi; and time, 5 to 60 min. 

It was found that bodies of ap- 
proximately 98% theoretical density 
can be hot pressed at 3500 psi and 
4230 F for 15 min. Higher tempera- 
tures do not improve density but ac- 
celerate the rate of grain growth. 
Increased pressure has little effect 
on density and grain growth and 
longer pressing times only increase 
grain growth. 





DON'T MISS AN ISSUE — Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don’t miss an issve. 
Be sure to include your new postal 
zone number. 
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Adaptaloy castings are easily cold 
formed and simplify assembly for 
the Sandfort Furniture Co., N. Y. In 
set photo illustrates one of Sand 
fort’s cast aluminum furniture set 
tings —all are cast of Adaptaloy. 


Highly workable and tough! 


ADAPTALOY 
ALUMINUM CASTING ALLOY 


for complex cold forming 


Adaptaloy, an exclusive Federated alloy, has the highest elonga- 
tion and impact strength of any sand cast alloy not requiring 
special practices or heat treatment. It's an excellent lightweight 
material for moderate strength castings that must be cold formed 
or bent during processing or installation. Dimensionally stable 
castable by conventional foundry methods, easily anodized and 
color dyed. Adaptaloy is being used successfully for ornamental 
grilles, ball joints, brackets, valve handles, furniture, clamps, 
machine parts. Write or call for descriptive booklet to Federated 
Metals Division, American Smelting and Refining Company, 120 
Broadway, New York 5, N.Y. Telephone REctor 2-9500, or call 
your nearest Federated sales office. 


ONINISASY ONY ONILISAWS 


JUS 


IVdWOD 


a 


A 


ATED METALS DIVISION 


Where to call for information: 


ALTON, ILLINOIS CINCINNATI, OHIO S ANGELES 23, CALIF PORTLAND 9, OREGON 

Ailton: Howard 5-2511 Cherry 1-1678 Angelus 8-4291 Capitol 7-1404 

St. Louis: Jackson 4-4040 CLEVELAND, OHIO MILWAUKEE 10, WIS ROCHESTER 4, NEW YORK 

BALTIMORE, MARYLAND Prospect 1-2175 Hilltop 5-7430 Locust 5250 

Orleans 5-2400 DALLAS, TEXAS MINNEAPOL iS, MINN ST. LOUIS. MISSOURI IN CANADA: Federated 

BIRMINGHAM, ALA AES SOLON Tuxedo 1-4109 Jackson 4-4040 Metals Canada, Ltd 

Fairfax 2-1802 DETROIT 2, MICHIGAN NEWARK, NEW JERSEY SALT LAKE CITY 1. UTAH Toronto, Ont., 111( 
Trinity 1-5040 Newark: Mitchel 9500 Empire 4-3601 Birchmount Rd., 

BOSTON 16, MASS EL PASO, TEXAS New York: Digby 4-9460 ’ Scarborough, Phone 


Liberty 2-0797 (Asarco Mercantile Co.) PHILADELPHIA 3, PENNA SAN FRANCISCO 24, CALIF Plymouth 73246 
CHICAGO, ILL. (WHITING 3-1852 Locust 7-5129 Atwater 23340 Montreal, P.Q., 1400 
Chicago: Essex 5-5000 HOUSTON 29, TEXAS PITTSBURGH 24, PENNA SEATTLE 4, WASHINGTON Norman St., Lach 
Whiting: Whiting 826 Orchard 4-7611 Museurn 2-2410 Main 3-7160 Phone: Melrose 7-3591 
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“All exposed 
and unexposed 


suriaces shall 
of STAINLESS STEEL... ~ 


—— 








, 


&' 





Cafeteria and Executive Kitchen, Continental Grain Co., Offices: New York City. Designed by Designs 
for Business, Inc., New York, N. Y. Fabricated by Stainless Food Equipment Co., Newark, N. J. 
installed by Ben Mernit, New York City 


The specifications for this executive cafeteria MicroRo.p STAINLESS STEEL was chosen for 
called for all kitchen metal surfaces, both exposed its consistent uniformity of gauge, outstanding 
and unexposed, to be constructed of stainless finish and well-known fabricating qualities. 
steel. Only lifetime stainless steel can offer the 
durability and ease of maintenance necessary for 
maximum sanitation in food handling. 


Why not investigate the advantages of stainless 
steel for your next project? 


> oN 
“;) WASHINGTON STEEL CORPORATION 


12-F WOODLAND AVENUE © WASHINGTON, PENNSYLVANIA 
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Books 


Thermoelectric Materials and De- 
vices. J. B. Cadoff and E. Miller, 
Reinhold Publishing Corp., New 
York. 1960. Cloth, 6 by 9 in., 344 pp. 
Price $9.75 

An authoritative survey of recent 
progress made in the development of 
new materials for thermoelectric de- 
vices. Based on a special series of 
lectures presented at New York Uni- 
versity, the book features the contri- 
butions of 20 experts, and ranges 
from basic theory to design of 
thermoelectric devices. 

The book is divided into four sec 
tions: 1) theory of thermoelectric 
processes and circuits; 2) evaluation 
of materials; 3) materials currently 
being used and those being considered 
for future use; and 4) principles of 
thermoelectric device design, includ 
ing descriptions of some experimen 
tal and prototype units. 

The book should be of value to 
metallurgists, electrical and elec- 
tronics engineers, and physicists. 


Review of Metal Literature: Vol. 16. 
imerican Society for Metals, Novelty, Ohio. 
1960, Cloth, 6 by 9 in., 1266 pp. Price $2 

An annotated survey of articles, technical 
papers and reports that appeared in various 
books, and engineering, scientific and indus- 
trial journals throughout the world during 
1959. The book is divided into 20 sections 
covering different areas of metal technology. 
and includes addresses of publications as well 
as comprehensive subject and author indexes 


ASTM Symposiums. American Society for 
Testing Materials, 1916 Race St., Philadel- 
phia 8. 


Symposium on Spectroscopy. Special 
Technical Publication No. 269. 1960, Cloth, 
6 by 9 in., 250 po. Price $7 

Includes representative papers in six dis- 
tinct fields of spectroscopy 1) emission, 
Z x-ray. 3) flame photometry, 4) ultra- 
iolet absorption, 5) magnetic resonance, 
and 6) infrared spectroscopy. 


Symposium on Durability and Weath- 
ering of Structural Sandwich Construc- 
tion. Special Technical Publication No 
270, 1960. Cloth, 6 by 9 in., 74 pp. Price $3 

Subjects covered include: 1) effect of 
normal aging on strength of glass fiber- 
reinforced plastics honeycomb cores, 2) 
service experience W ith sandwich construc- 
tion, 3) effect of environmental exposure on 
adhesive-bonded structures, and 4) tempera- 
ture rise in structures due to solar heat- 
ing. 


Symposium on Newer Metals. Special 
Technical Publication No. #72. 1960. Cloth, 

hy 9 in., 223 pp. Price $7.25 

Three distinct topics are covered 1) 
properties of refractory metals, 2) nuclear 
and light metals, and 3) processing of 
newer metals. The various papers discuss 
mechanicai properties of molybdenum, ten- 
sile properties of the platinum-group metals, 
high temperature properties of tantalum, 
creep properties of beryllium, mechanical 
properties of yttrium, fabrication of colum- 


and effects of heat treat- 
1 orrosion proper- 


bium and ‘antalum, 
ments on the tensile anc 
ties of Zircaloy 2 

Symposium on Radioisotopes in Metals 
Analysis and Testing. Special Technical 
Publication No. 261. 196 Cloth, 6 by 9 in., 
64 pp. Price $2.7 

Discusses metals analysis by radioactiva- 
tion, principles of isotope dilution assays, 
neutron activation in the analysis of alumi- 
num, and instrumentation for nucleonics. 


Two Basic Books on Semiconductors. 


Properties of Elemental and Com- 
pound Semiconductors. Edited by H. ¢ 
Gatos, Interscience Publishers Inc., Neu 
York. 1960, Cloth, 6 by 9 w ; pp. Price 
$8 

Contains papers presented at a recent con 
ference sponsored by the American Institute 
of Mining, Metallurgical, und)» «6©Petroleum 
Engineers. 4 main objective of the con- 
ference was to accent certain aspects of 
semiconductor technology in which this field 
borders on or overlaps with modern metal- 
lurgy. 

The material in the book 
metallurgical and chemical 


grouped into 
five parts 
aspects of semiconductor materials, 2) solid 
state and surface reactions chemical and 
lattice defects, 4) physical properties and 
device applications nd role of disloca- 


tions in device properties 


The Surface Chemistry of Metals and 
Semiconductors. Edited by H. C. Gatos, 
with the assistance of J. W. Faust, Jr., and 
W. J. LaFleur John Wiley & Sons, Inc., 
New York, 196 Cloth by 9 in., 587 pp. 
Price $12.50 


Subjects covered nelude l 


1) electronic 
properties of metal surface electrical 
properties of the surfaces of semiconductors 
3) role of dislocations in the reactivity of 
solids: 4) etching of metals and semicon- 
ductors; 5) metal and semiconductor elec- 
trode processes; 6) dissolution of metals; 7) 
reaction of semiconductors with aqueous solu- 
tions; and 8) oxidation of metals. 


Anti-Corrosion Manual: 1960 Edition. 
Scientific Surveys Ltd., London, England. 
1960, Cloth, 8 by in., 400 pp. Price 
$9.50 

Various chapters in the book discuss cor- 
rosion in industry, corrosion resistant materi- 
als and their applications, preparatory treat- 
ments for protective oatings, protective 
coatings, spray painting methods, corrosion 
testing, protective packaging, cathodic pro- 
tection, and British standards. 


Introduction to Solids Ll. V. Azaroff. 
McGraw-Hill Book Co Inc., New. York. 
1960. Cloth, 6 by 9 , 475 pp. Price 
$9.50 

Discusses the structure, nature and proper- 
ties of inorganic crystalline solids.. The book 
begins with a brief discussion of elementary 
crystallography Then considers how 
crystals form, how they grow, how they can 
be deformed elastically and plastically, how 
they interact with each other, and _ the 
different forms in which they can exist, 


Runneriess Molding. FE. P. Moslo. Rein- 
hold Publishing Corp Neu York. 1960 
Cloth, 5 by 7% in., 172 pp Price $4.95 
A concise survey of the theory, design, 
applications and economics of runnerless 
molding. The book describes in detail the 
injection molding of thermoplastics without 
the aid of a conventional sprue and runner 


system. 


Reports 


Acoustical fatigue Rote or STRUCTURAL 
DAMPING IN ACOUSTICAL FATIGUE u J 
Trapp, Materials Laboratory, and B. J. Lazan, 
University of Minnesota. Jan "60. 31 pp 
Available from Office of Technical Services, 
Dept. of Commerce, Washington 25, D. C. 
Price $1 (PB 161742) 

An analysis of the response of materials 


... from start 


ROLL-FORMING 
EQUIPMENT 


Profits are available to you through the 
production of many shapes in metal... 
made with precision and economy on 
Yoder Cold Roll Forming Equipment. 


Produce tubular, ornamental or struc- 
tural shapes from a variety of metals 
in widths from a fraction of an inch 
up to 80 inches or more, and in stock 
up to %4” thick. Your investment is com- 
paratively modest, and with proven low 
operating costs, will give you one of the 
most profitable operations in your plant. 


Experienced Yoder engineers will, with- 
out obligation, study your annual metal 
forming requirements. Many times they 
can point out that the installation of 
roll forming equipment would—even if 
operated only intermittently —soon 
justify its initial cost. 


Send today for this compre- 
hensive, 88-page illustrated 
text. It fully describes Cold 
Roll Forming Equipment, 
processes and products. 


THE YODER COMPANY 

5546 Walworth Avenue « Cleveland 2, Ohio 
COLD ROLL 
FORMING 
MACHINES 
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Creating ? 


Leave the glass 
to Lancaster... 


design flexibility in\glass 


s 
tif 
ity 


if your new design needs components of giass or plastic, you've come to the right place. Lancaster engi 
neers work with you in the brainstorming phase, then go off by themselves and produce. A few days later 
you get designs and details on parts, production and costs. Result: more effective planning, and a brighter 
future for your product. Write or phone Lancaster Glass Corporation, Lancaster 7, Ohic. OLive 3-0311 
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and structures to high rates of acoustic 
energy. Included is a discussion of fatigue 
mechanisms and significant parameters. Ad- 
vantages and disadvantages of various con- 
cepts and techniques are discussed and eval- 
uated. 


High temperature fabrics CANDIDATE Ma- 
TERIALS FOR HiGH TEMPERATURE FABRICS, 
Arthur D. Little, Inc. Sept °59. 146 pp. 
Available from Office of Technical Services, 
Dept. of Commerce, Washington 25, D. C. 
Price $3 (PB 161411) 

Development of high temperature fabrics 
for reentry parachutes. Anticipated envi- 
onmental and aerodynamic factors of re- 
entry from satellite orbits were used as a 
basis for the selection of candidate materi- 
uals. All types of high temperature materi- 
als that could be made into fabric were 
evi ited, including metals, ceramics, 
glasses, inorganic and organic polymers, 
nd single crystal systems (whiskers). 
Single crystals of metals and metal oxides 
probably offer the most for a high tempera- 
ture fabric. 


Thermal analyzer DirrerenTiA THERMAL 
ANALYSIS OF PoLymMeric MATERIALS. H. C. 
inderson, Naval Ordnance Laboratory. Feb 
) pp. Available from Office of Techni- 
cal Services, Dept. of Commerce, Washing- 
ton 25, D. C. Price 75¢ (PB 161676) 

Describes a differential thermal analyzer 
that is an important tool in studying the 
thermal processes that take place when a 
polymeric material is pyrolyzed. 


Inorganic structural materials Rerracrory 

NORGANIC MATERIALS FOR STRUCTURAL APPLI 
caTIONS. H. A, Pearl and others, Bell Air- 
craft Corp. Feb ’60. 151 pp. Available from 
Office of Technical Services, Dept. of Com 
merce, Washington 25, D. C. Price $2.75 
(PB 161787) 

Thirty-five refractory inorganic material 
systems were tested for rupture, impact and 
thermal shock at room temperature to deter 
mine ways of using these materials in high 
temperature aircraft structural elements. The 
best system was based on 0.003-in. alumina 
silica paper impregnated with alumina-silica 


ement. 


Silicon carbide design MECHANICAL Prop. 
ERTIES OF SELECTED ALLOYS AT ELEVATED TEM- 
PERATURES (Part 2 DESIGN CRITERIA OP 
Stuucon Carpe). H. S. Pearl and others, 
Bell Aircraft Corp. Mar '60 ‘4 pp. Avail. 
able from Office of Technical Services, Dept 
of Commerce, Washington 25, D. C. Price 
$2 (PB 161723) 

Nondestructive tests of silicon carbide were 
onducted to determine, in broad parameters, 
the areas where a brittle, nonmetallic body 
uch as silicon carbide might be used in 
1ireraft construction. Tests included density 
and density uniformity, dynamic modulus by 
sonic technique, x-ray diffraction under 
transverse load, electrical resistivity, and in- 
ternal friction. Tables give manufacturers’ 
property data for various types and forma 
of commercially available silicon carbide 


Materials at low temperatures ME&cHANI- 
CAL Properties oF STRUCTURAL MATERIALS 
aT Low ‘Temperatures: A COMPILATION 
rrom THE Literature, R. M. McClintock 
and H. P. Gibbons, National Bureau of 
Standards, June °60. 180 pp. Available 
from Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, 
D. C. Price $1.50 (NBS Monograph No 
13) 

Includes tensile strength, yield strength, 
tensile elongation and. impact energy of 
about 200 materials, given graphically as 
functions of temperature at temperatures 


down to 160 F. 





Stainless steel strip - 
problems are solved at Alleghen 
Ludlum. Excellent forming characteristics, 
close gauge control, special analyses, color match- 
ing, and special finishes are only a few of the 
plusses A-L offers to solve your problems. 
Here are some examples of A-L stainless 
strip made to solve individual problems: 
¢ Type 430 with low roping quality. 
¢ The economical 200 series . . . line 
free! And with increased ductility. 
* Type 430 with a bright mirror 
finish, free of gray streaks. 
¢ Type 302 with quality that en- 
ables a fabricator to form a cof- 
fee percolator in nine draws 
without an intervening anneal. 
Your individual needs will 
get the attention you want 
them to have at Allegheny 
Ludlum. Tell your A-L rep- 
resentative the end use, 
fabrication procedures, 
etc., for your strip. He will 
work with A-L metallur- 
gists, processing engineers, 
and technical men to give 
you the best stainless strip, 
custom made for your use. 
Allegheny Ludlum service 
in stainless strip is backed up 
by an outstanding record for 
on-time delivery. Large stocks 
of hot bands enable A-L to give 
you quick service on all stainless 
strip needs. And A-L finished 
stocks give you quick, even overnight, 
delivery on many gauges and analyses. 
For consistent temper, tolerances, and 
finish in stainless steel strip, call your 
Allegheny Ludlum salesman, or write: 
Allegheny Ludlum Steel Corp., Oliver 
Bldg., Pittsburgh 22, Pennsyivania. 
Address Department MI-12. 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 


For more information, turn to Reader Service card, circle No. 320 


DECEMBER, 
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powder metal press 


available ! 


STOKES BUILT-IN PRESS MOTIONS 


trim costs of powder metal parts 


This 50-ton Stokes press gives you the multiple motions you must have 
for complex powder metal compacting ... without the erpense and delay 
of manufacturing and setting up complex tooling for every job. Stokes 
built-in motions give highest production of even the most compli- 
cated parts. 
The Model 640 Powder Metal Press provides two upper and three lower 
compacting motions with underfill or resistance pressing controls. By 
simply positioning a selector switch and sequence dials at the control 
panel, the third lower motion can be set up as a resistance motion, a 
third lower punch, or as a stationary, movable, or ejecting core rod. 
All press motions are precisely indicated and controlled from the central 
operating position in front of the press. Single cycle control simplifies 
tool set-up and facilitates compacting of parts with inserts. Rigid cast 
box-type frame overcomes deflections common in gap frame presses. 

Yet it provides accessibility for tool changing not available in 

four post presses. 

For complete technical data on Stokes Model 640 50-Ton 

Multiple-Motion Powder Metal Press, write for Bulletin No. 

1200. For any compacting or pressing job, no matter what the 

material, no matter what the size or production requirements 

. you can do it faster and more economically with Stokes 

equipment. Consult Stokes Engineering Advisory Service for 

complete technical 

assistance in design- 

ing parts, punches 

and dies, or complete 

production facilities. 


POWDER METAL PRESS DIVISION « F. J. STOKES CORPORATION « 5500 TABOR ROAD, PHILADELPHIA 20, 


For more information, turn to Reader Service card, circle No. 434 
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Colored Chromate Coatings 


A chromate conversion coating 
process, although not new, is said to 
offer for the first time a practical, 
one-step method whereby ferrous 
and nonferrous metals can be chro- 
mate-coated in a variety of colors. 

Previously, colored chromate coat- 
ings were obtained by immersing 
yellow and olive drab coatings in 
acidified organic dyes. Since the 
colors were not lightfast, they were 
used only for identification purposes 
or for indoor applications. 

The coating process, called Hinac 
and originally developed by Heintz 
Mfg. Co. (M/DE, Aug ’57, p 149), 
is available from Pennsalt Chemicals 
Corp., Metal Processing Dept., 3 
Penn Center, Philadelphia 2. In 
addition to the color coatings, two 
types of clear coatings are also 
available 

The chromate coatings are applied 
in aqueous solution at room tem- 
perature by roller coating, dipping 
or spraying. Treated metal is then 
heated to 350-425 F for a few sec- 
onds to cure the coating. The pro- 
ducer says metal should be thoroughly 
cleaned before being treated by the 
process. 

The three types 

Color Hinae coatings are said to 
be hard, durable and corrosion re 
sistant. One year of outdoor weath- 
ering in Florida and 2000-hr Weath- 
erometer tests show colored Hinac 
coatings have good weather and fade 
resistance, and good gloss retention. 
The color coatings can be applied to 
carbon. steel, aluminum, zinc, stain- 
less steel, magnesium and other 
metals. 

Hinac-1 clear coatings are said to 
be an excellent substitute for tin 
plate. They are applied in coating 
weights from 1 to 50 mg per sq ft. 
Steel, aluminum and galvanized steel 
coated with Hinac-1‘can be welded 
better than untreated metal, accord- 
ing to the producer. The thin pro- 
tective film has no dielectric proper- 


ties and prevents surface resistance: 
on metals 

Hinac-2 clear coatings are said to 
have good salt spray resistance, par- 
ticularly when applied to aluminum 
and stainless steel. The coatings are 
applied in weights up to 400 mg per 
sq ft. 
Potential uses 

The producer says the Hinac ser- 
ies of chromate coatings can be used 
to prevent oxidation of aluminum 
and zinc, rusting of steel in storage. 
and staining of brass and copper. 
They can also be used as an after- 
rinse for phosphate coatings, electro- 
plates and other types of coatings 
for improving corrosion resistance. 

KEY NO. 606 


Silicone Rubber Tapes 
Cover Irregular Parts 


A new line of self-adhering, un- 
supported silicone rubber insulating 
tapes has been introduced by Conti- 
nental-Diamond Fibre Corp., New- 
ark, Del. 

Chief advantage of the new tapes, 
called Level-Wrap, is their triangu- 


Insulating tape has a triangular 
cross section, permitting it to be 
wrapped on irregular shapes. 


now! get 
this NEW 


problem-solving 
money-saving 


Setko Catalog 23 


@ Includes new self-locking set 
screw selector chart. 

@ Latest styles of socket screws 
including: button heads, flat 
heads, shoulder screws, 
dowel pins. 

@ Complete information on cost- 
cutting Setko hopper feed 
method of inserting set screws. 

Lists all standard set screw and 

socket screw products... plus 

many special types designed for 
unusual conditions of vibration; 
close precision setting; resistance 
to tampering, etc. Describes many 
specific ways in which Setko Set 
and Socket Screw products cut 
costs, improve product quality. 


“operation re-analyze 
for cost reduction” 


A new Free Setko service de- 
signed to help you cut costs — 
speed up production — increase 
quality ...Setko Engineers have 
helped many Companies save 
thousands of dollars through 
planned re-analysis of their 
socket, slotted and slabbed set 
screws as well as socket cap screw 
needs. Write today for full in- 
formation... Ask about “Oper- 
ation Re-Analyze.” 

send for FREE 


catalog 23 
eT today! 


crevy 
& fg. Co. 
149 MAIN STREET 
BARTLETT, 
ILLINOIS 


Sueuvues or 
cricaco 


& 


fa 


We Specialize in Solving Puzzling Set Screw Problems 





For more information, circle No. 427 


DECEMBER, 1960 « 159 











Available Now!! 
Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS AND SPECIAL REPORTS 


Because of the great demand for the well-known Manuals and Special 
Reports that are widely used for reference purposes, MATERIALS 
IN DESIGN ENGINEERING has reprinted them for your use 
These outstanding articles provide you with complete and useful 
information on the properties, characteristics and uses of engineer- 
ing materials and finishes. 

The price is right! Only 35¢ for each reprint; 40¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. To 
obtain your copies, indicate in the handy coupon below the Manuals 
and/or Special Reports you want. FOREIGN ORDERS MUST BE 
ACCOMPANIED BY PAYMENT! 


Would you prefer receiving these valuable reprints automatically in 
the future? If you are a subscriber to MATERIALS IN DESIGN 
ENGINEERING, then avail yourself of an additional service offered 
by our Reader Service Department. Let us add your name to our 
mailing list, and you will receive a year's supply (more than 12) of 
Manuals and/or Special Reports for the reasonable price of $4.50* 
per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, N. Y. 


Sleeve Bearing Materials 

Sheet Formed Plastics Parts 

How to Select a Stainless Stee! 
Engineer's Guide to Plastics 

Organic Coatings for Metal Products 
Designing with Metal Powder Parts 
Physical Properties & Tests 

Industrial Textiles 

Materials for Springs 

Adhesive Bonding 

Die Castings 

Impact Thermoplastics 

Material for Gaskets—Packing—Sea!ls 
New Welding Processes 

Low Pressure Reinforced Plastics 

Low Cost Coatings for Metal Parts 
Why Metals Break; What to Do About !t 
Appliances: What Materials Are Next? 
High Temperature Metals 

How Radiation Affects Materials 
Filament-Wound Reinforced Plastics 
Ferrous Castings 


VY Quantity ‘@ 35¢ each 


Engineering Coppers 
Corrosion 
Nickel Silvers 
Hard Coatings and Surfaces 
Selecting Plastic Laminates 
Hot Forged Parts 
Solid Electrical Insulation Materials 
Fluorocarbon Plastics 
Magnesium and Its Alloys 
Conversion Coatings for Metals 
Titanium 
Materials for Gears 
Mechanical Tubing 
Joining & Fastening Plastics 
Aluminum Alloy Castings 
Therma! Insulation Materials 
New Developments in Ceramics 
Designing with Heat Treated Steels 
Porcelain Enamels, Ceramic Coatings 
Paper as an Engineering Material Automobiles: What Materials Are Next? 
Designing Metal Stampings What Users Think of Polypropylene 
The Challenge of the Materials Age—PRICE $1.00 
Guide to Materials Standards & Specifications—PRICE 75¢ 


Name Title 


Company 
Street 
City Zone State 

Yes, I am a subscriber to MATERIALS IN DESIGN ENGI- 
NEERING and would like to receive each future Manual and/or 
Special Report, when reprinted. Please start with the 
issue. Upon receipt of your invoice, I will pay $4.50 for a year's 
supply. “Foreign subscriptions-——$5.50. 
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lar cross sections, which permit them 
to be wound on irregular shapes. 
The developer says each tape is as 
thick at its apex as the required 
total insulation thickness. When 
wrapped in overlapping halves, the 
tapes give smooth, even external sur- 
faces. A colored center line guides 
the wrapping and overlapping. 

The new tapes are said to have 
good thermal] stability, good corona 
and moisture resistance, high resil- 
iency and good thermal conductivity. 

They are supplied in eight stan- 
dard grades ranging from 1 to 1% 
in. in width, and from 0.020 to 0.080 
in. in thickness at the apex and 0.007 
to 0.008 in. in thickness at the edges. 

KEY NO. 607 


TFE-Coated Wire Cloth 


Cambridge Wire Cloth Co., Cam- 
bridge, Md. is marketing TFE-coated 
wire cloth. The coating is applied 
evenly over the entire surface of the 
cloth and does not interfere with 
mesh openings in sizes as fine as 180 
per in. 

A typical application for the ma- 
terial is in liquid filtering operations 
where water is present: the TFE 
coating holds the water back and 
permits other liquids to pass through. 

KEY NO. 608 


Low Carbon Die Steel 
Sold in Two Grades 


A new die steel has been intro- 
luced by Heppenstall Cv., 1620 Hat- 
field St., Pittsburgh 1. It is a low 
carbon, high molybdenum, high 
nickel, precipitation-hardening type 
of steel called Grade 5M21. 

The alloy is supplied in two 
grades: Prestem (prehardened) and 
Presneal (annealed). 

The new material is recommended 
for press dies, upsetter dies, insert 
dies, die casting dies, piercers, 
punches and centrifugal casting dies. 

Prestem—The as-quenched hard- 
ness of Prestem increases with the 
application of heat either by temper- 
ing or by the transfer of heat from 
hot metal being worked. The material 
can be hardened at 950-1050 F with- 





KNOW YOUR ALLOY STEELS... 


This ts one of a series of advertisements dealing with basic 
facts about alloy steels. Though much of the information is 
elementary, we believe it will be of interest to many who may 
find it useful to review fundamentals from time to time. 


Determining the Depth-Hardness of Alloy Steels 


The hardenability of an alloy steel is 
usually measured by the depth to 
which the steel will harden under 
specific conditions of heating and 
cooling. One of the most conclusive 
methods of determining depth hard- 
ness is the end-quench hardenability 
test (ASTM A255). In essence, this 
test is as follows: 

A 1-in. round specimen, approxi- 
mately 4 in. long, is heated uni- 
formly to the proper quenching 
temperature. The specimen is re- 
moved from the furnace and placed 
in a bracket; then a jet of water at 
room temperature is played on the 
bottom face of the specimen without 
touching the sides. This water jet is 
kept active until the entire speci- 
men has cooled. Longitudinal flat 
areas are ground on opposite sides 
Rockwell C 


readings are taken at 1/16-in. inter- 


of the piece, and 
vals. The resulting data are plotted 
on graph paper, with the Rockwell 
C values as ordinates and distances 
from the quenched end as abscissae. 

Experiments have shown that the 
points on the hardenability curve 
approximate the cooling rates at the 


centers of quenched rounds of vari- 


Bl 


BETHLEHEM STEEL 


THLEHEM STEEL COMPANY, 


ous sizes; and that the hardness 
values at the centers of these rounds 
will correspond very closely with 
those shown at points on the end- 
quench hardenability curve. 

In general it may be said that when 
end-quench curves for different steels 
approximately coincide, these steels 
can be treated similarly for equiva- 
lent tensile properties in sections of 
the same size. 

A study of hardenability curves 
reveals that depth-hardness depends 
upon the amount of carbon present, 
the alloy content, and the grain 


size. Manganese, chromium, and 


molybdenum are the chief elements 
that promote depth-hardness, while 
nickel and silicon help to a lesser 
degree. It should be noted, also, that 
phosphorus promotes depth-hard- 
ness, while sulphur has a negative 


effect. In normal low-phosphorus 


and low-sulphur steels, the two 


elements neutralize each other. 


ica 
| 


This series of alloy steel advertise- 
menis 1s now available as a compact 
booklet, ‘‘Quick Facts about Alloy 
Steels.”’ If you would like a free ¢ opy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 


Export Sales: Bethlehem Stcel Export Corporatior 


For more information, turn to Reader Service card, circle No. 334 
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Oil-filled NYLASINT? retainer 


helps keep missiles on target 


Ball bearing retainers of oil-filled, micro-porous Nylasint have 
unique resistance to bleeding under extremes of temperature, 
pressure and acceleration. Leading builders of inertial guidance 
systems are taking advantage of Nylasint’s unique oil-holding 
characteristics for improved lubrication and performance of 
gyro rotor bearings. Nylasint retainers prevent navigational 
errors induced by even the slightest shifting of oil masses. 


Sintered from finely divided nylon powder and impregnated with 
oil, Nylasint parts retain up to 50°, (by weight) of the lubricant 
to minimize friction in bearing and wear applications. Almost 
20°, of the initial oil is retained at accelerations of 15,000 G's. 


f 
Inorganic additives also give resilient Nylasint parts outstanding 
dimensional stability, high load capacity, and increased wear 
resistance. 

For complete technical data on 


Nylasint, and its design possibilities, 
write for new Nylasint Bulletin. 


Halex Corporation 
a subsidiary of 


industrial plastics The Polymer Corporation 
Reading, Pa. 


For more information, turn to Reader Service card, circie No. 373 
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COMPOSITION OF 5M21 (%) 





Carbon 0.18-0.23 
Silicon. .... 0.20-0.35 
Nickei 3.00-3.25 
Manganese 0.63-0.78 
Molybdenum 3.25-3.50 
Chromium 0.15 max 





out the hazards of cracking, scaling, 
decarburization, distortion or warp- 
age. It can also be safely water 
cooled in service. Prestem is supplied 
in Rockwell hardnesses of C36-40 
and C41-45. 

Presneal — This grade provides 
greater ease in machining hot work 
dies and tools when the low carbon 
steel is heat treated beyond the 
standard hardness range of Prestem 
(C41-45). KEY NO. 609 


Epoxy Laminates 
For Printed Circuits 


Three new epoxy-base laminates 
have been introduced for printed 
circuit applications. 

1. Epoxy-paper laminate 

A self-extinguishing, epoxy-paper 
laminate for printed circuit applica- 
tions has been announced by Gen- 
eral Electric Co., Laminated Prod- 
ucts Dept., Coshocton, Ohio. De- 
signated No, 11577, the laminate is 
said to have excellent cold punching 
and machining characteristics, high 
insulation resistance, and good elec- 
trical properties. 

The new laminate has 1 million 
megohms resistance at 95 F, and 
twice the impact and _ flexural 
strengths of XXXP standards, ac- 
cording to GE. 

The material is designed to with- 
stand cyanide plating solutions and 
to provide improved bonding be- 
tween copper and laminate for in- 
creased circuit reliability. 

It is available in standard sheet 
sizes of 36 by 36 in. and 36 by 72 
in., in thicknesses from 0.031 to 
0.250 in. KEY NO. 610 
2. Epoxy-glass laminates 

Micaply Grade EG-761-T is the 
name of a new epoxy-glass laminate 
designed for etched circuitry. 

The developer, Mica Corp., 4031 
Elenda St., Culver City, Calif., says 





THE 
ONLY 
TOOL 
NEEDED 


to apply 


Sec. ee 
nel 


sari Procoune-Seoncitive felt tape 


Simplifies application most anywhere felt is used to cushion or to seal against 
moisture or air. Just unroll the tape and press into place with thumb or fingers. 
That’s all. The pressure-sensitive adhesive clings tight. No need for brushes, 
glues, hammers or tools. 

Prompt shipment DIRECT FROM MANUFACTURER ... so you know there’s 
a supply ready for shipment in the type and width you want. 


Three Types: 

No. 500 FELT Untreated top quality felt with pressure-sensitive ad- 
hesive. 

No. 505 FELT —Specially treated felt with pressure-sensitive adhesive 
designed to hold in place during assembly. 

No. 508 FELT -Wax-impregnated, chromate treated feit with pressure- 
sensitive adhesive designed to hold in place during 
assembly. 


For data, prices, and samples write Dept. I-23. Also, see our catalog of sealants in 
Sweets’ Design File. 


PRESSTITE PRESSTITE DIVISION iN ‘M\ 


SA =6>AMERICAN-MARIETTA COMPANY 


3756 CHOUTEAU AVE. + ST.LOUIS 10, MO. 


Fer more information, turm to Reader Service card, circle No. 415 
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From New York to Los Angeles 
and back—35 times! 


annual production capacity of ultra-thin 
metal strip now totals 96 million feet 


Production capacity of ultra-thin metal strip and foil at Precision Metals 
Division of Hamilton Watch Company today is unmatched by any other plant 
in the world. This unique metals processing plant is now capable of an esti 
mated annual volume of more than 18,000 miles of %” x .000125” strip. 
thicknesses from .100" to .0001" Hamilton precision strip and foil is 
available in virtually any alloy cold rolled in a thickness range from .100” to 
ultra-thin .0001” in widths up to 10”. Precise control of metallurgical and 
physical properties is maintained at all times. 

comprehensive metallurgical facilities The Precision Metals Division is a 
completely integrated metals processing plant with facilities available for de 
velopment and production. Special alloys 

to your own specifications can also be fur- 

nished in the form you require. For informa- oO 


tion write today for Facilities Booklet DE-12 OigO riven 


WETALLURGICAL 


and Technical Data Sheets on such metals Series 
as Stainless Steel, Magnetic Alloys, Alfenol, 
Havar and Elinvar Extra. 


FPA NT/LTO/N 


WwarcYy company / Precision Metals Division 
‘+ Lancaster, Pennsylvania 


Reorecentatives COREY STEEL COMPANY + Chicago, IIlinois 
epresentativeS FAGERSTA STEELS PACIFIC, INC » Los Angeles, California 


For more information, turn to Reader Service card, circle No. 374 
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the important feature of the mat 
rial is the absence of any fabri 
weave pattern through the copp« 
surface, providing a smooth finish 
that makes durable electroplated ci: 
cuits easy to attain. The smooth 
surface is also said to provide 
uniform bond with the plating mat: 
rial and, consequently, greater cor 
sistency in electrical values through 
the circuit. 

According to the producer, Grade 
EG-761-T meets or exceeds the re 
quirements of military specificat 
MIL-P-18177D, Type GEE. 

KEY NO. 611 


Grade FR-4 is the name give 
to a flame retardant epoxy-glass 
laminate introduced recently by 
Synthane Corp., Oaks, Pa. It is 1 
commended for printed circuit 
plications. 

The new laminate is said to have 
good mechanical strength at roon 
temperature, and good dielectric loss 
and dielectric breakdown propertic 
under both dry and humid cond 
tions. It meets mechanical and els 
trical requirements set forth in m 
tary specification MIL-P-18177) 
Type GEE. The laminate is su) 
plied in sheets, rod and tubes. 

KEY NO. 612 


Two New Metal Tubes 
Have High Strength 


Two new types of metal tubing 
are said to have higher strengt 
than presently available tubing de 
signed for similar applications. One 
type is steel and is designed for us« 
in the petroleum industry. The other 
is copper and is designed for use in 
heat exchangers, missiles and air 
craft, and chemical processing equip 
ment. 

1. Steel tubing 

The steel tubing was developed by 
National Tube Div., United State 
Steel Corp., 525 Wm. Penn P1., Pitt 





AWARDS COMPETITION — Entries for 
the 5th annual Awards Competition 
for the Best Use of Engineering Mate- 
rials are due Feb 1, 1961 See pp 
113-116 for details. 














Synthane makes and 


fabricates 


laminated plastie¢s 


Why “do-it-yourself” fabrication seldom pays 


inated plastics from us and have us 


This is a “long length”’ saw, especially 
built to cut sheets of Synthane lam- 
inated plastics of over 25 feet in length. 

It is extremely improbable that 
you would ever have sufficient work 
to make the purchase of such a 
machine profitable. Yet the long 
length saw is only one of hundreds 


of unusual machines necessary for 


fast, accurate, economical fabrication 
of laminates. 

Without the advantage of special 
machines and tools, and faced with 
the possibility of errors, waste, delays, 
mistakes in tolerances or dimensions 

at your expense—you may come to 
the same conclusion as have nearly 


all of our customers—buy your lam- 


You furnish the print—we'll furnish the part 


For more information, 


fabricate them for you. Call any of 


our representatives—located in all 
principal cities—for a quotation or 
write to Synthane Corporation, 3 


River Road, Oaks, Pa. 


CORPORATION OAKS, PENNA. 


Sheets e« Rods « Tubes « Fabricated Parts 
Molded-laminated « Moided-macerated 


turn to Reader Service card, circle No. 436 
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—solves 


this difficult | United States Stee! Corp. 
Steel tubing is firmly placed in 


bk ats | | in £ p ro b | em iin coupling (center) to demonstrate its 


excellent stabbing characteristics. 
G U | D E BD) Without turning either piece, the 
| cou} ling was lif te d from table 
MISSILES! 


(right). 


burgh 30. Key to the tubing’s high 
strength is a new buttress-thread 
design. The developer says inherent 
support in the thread makes the 
joint at least 98% as strong as the 
tube body without increasing tube 
wall thickness. Previously, tube ends 
had to be upset and made thicker in 
order to have the joint strength 
equal to the tube body strength. 
This took up valuable space and re- 
duced clearances for a casing placed 
inside the tubing. 

National Tube says the new tubing 
design provides a highly efficient, 
Morganite PY7 Seals provide high reliability in this missile appli- economical joint that allows greater 
cation where premium performance is essential due to severe environ- clearances between tubing and cas- 
mental conditions. Combustion gases at 900°F are on one side, oil at ing. Thus tubing and casing slip to- 
low temperature on the other. Speed is 3600 R.P.M., face load 20 Ibs. gether easily on normal impact. This 
and mating surface is stainless steel feature is said to permit faster 
Specify Morganite for al! sea! requirements. Ask Morganite engi make-up and to lessen the possibility 
neers for a recommendation on your specific applications. Morganite of cross threading and thread dam- 
seals assure longer life in the presence of grease, searching liquids, cor age. Tests show the tubing with- 
rosives, high pressures and high temperatures. Call or write for com stands at least 12 repeated make-ups 

plete data, today — please address inquiries on company letterhead. and breaks without galling. 
FOR OVER HALF A CENTURY... The buttress threads are tin plated 
to assure protection against leakage 
3324 48th Avenue, and to withstand pressures up to 
Long Island City 1, 15,000 psi. KEY NO. 613 


New York 
2. Copper tubing 
In Canada: High frequency resistance weld- 
Morganite Canade Ltd., ing, described in the Jan ’60 issue of 
Manufacturers of Fine Carbon Graphite Products including Mechani- organ his aa t =r 
cal Carbons, Motor and Generator Brushes, Carbon Piles, Current Toronto this magazine (p 110), is being usec 
Collectors and Electrical Contacts — Distributors of 99.7% Pure > 654 3 Ss lew- 
Al,0, Tubes, Crucibles and Crusilite Electric Heating Elements by Tubot ron, Inc., 654 3rd t., N 
ark, N. J. to produce a new line of 
For more information, turn to Reader Service card, circle No. 398 
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3M 


COMPANY 


THE RAW MATERIALS OF PROGRESS 


EW FLUOREL 2141 


BRAND ELASTOMER 


Its Mooney Scorch Rating is ideal for the fluorinated rubber 
processor because it makes possible fast, more economical cures 
with fewer defects, less scrap, fewer rejected parts. Material 
can be reprocessed with greater safety. 


A SIGNIFICANT BREAKTHROUGH in elastomer processing has been 
made possible by 3M research through development of its 
new FLUOREL 2141 Elastomer. 


This remarkable new product has a Mooney Scorch Rating 
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TIME 
mOONEY scorncH curve for FLUOREL 2141 
Brand Elastomer. 


outstanding among fluorinated elastomers. The range per- 
mits the rubber processor to achieve fast, more economical 
cures with fewer defects, less scrap and fewer rejected parts. 
The inherent safety of FLUOREL Elastomer 2141 allows 
repeated reprocessing to produce high quality parts that 
meet military specifications or other critical end uses. 


At the same time, the outstanding physical qualities of the 
elastomer are retained. They include: non-combustibility, 
excellent resistance to corrosive chemicals, fuels, solvents 


Tiienesora [fining ano ]VJAnuracturinG oe 
«++ WHERE RESEARCH IS THE KEY TO TOMORROW XX 


and ozone, minimum compression set, rated for continuous 
service at 400° F., and the ability to tolerate 600° F. tempera- 
tures for reduced periods under certain service conditions. 


If you use or work with elastomeric materials, it will pay 
you to examine the remarkable features of this new product. 
Examine, too, your present rubber products with an eye 
toward increasing their life and quality through use of 
FLUOREL 2141 Elastomer. For complete data, write today 
on your company letterhead to: 3M Chemical Division, 
Dept. KAR-120, St. Paul 6, Minnesota. 


FLuoreL 2141 “O”’ ring, bottom. Note freedom from defects 
because of the improved scorch characteristics of FLUOREL 
Elastomer “‘O” ring as opposed to elastomer at top of 
photograph. 


“FLUOREL” is a reg. T.M. of 3M Co. 


CHEMICAL DIVISION 


LE 


=>: 
tg J 


SS 
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Diameters from 2” to 32”. 
Capacities range from 
1 quart to 100 gallons. 


RELIABILITY 


is built right into 
ackney-made components 


Hackney forming methods produce strong, lightweight, seamless shells the 
cold drawn way. With smooth, clean surfaces, consistently uniform side walls 
and closely controlled tolerances, performance reliability becomes an integral 
part of every Hackney deep drawn shape or shell. 

You will find plenty of design latitude in our methods because we make 
available to you a vast assortment of dies, mandrels and related tooling to 
match your ideas. Units can be made in sizes from 1 qt. to 100 gal. Diameters 
range from 2" to 32”. Lengths may be from 2 to 5 times the diameter, or up to 
110”... working pressures to 10,000 psi, depending on diameter. 

Hackney experience and facilities can form your components in steel, mag- 
nesium, nickel, ultra-high-strength stainless steels, hot work tool steels, molyb- 
denum or titanium. Let our engineers help you work out details and suggest 
ways to improve reliability...reduce cost. For complete information, write to 


the address below: 


Pressed Steel Tank Company (77> 


Manufacturer of Hackney Products Since 1902 
1442 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
For more informatic., turn to Reader Service card, circle No. 414 
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high strength copper tubing. 

According to the producer, the 
welded tubing withstands more than 
2000 psi hydrostatic pressure. This 
value is said to be twice as high as 
the maximum test pressure values 
given in ASTM specifications for all 
types of copper tubing. 

The new line of tubing is supplied 
in outside diameters from %% to 3% 
in., in wall thicknesses from 0.017 to 
0.140 in., and in lengths up to 25 ft. 

KEY NO. 614 


New Type of Glass Has 
Low Radioactivity 


A new type of glass with low 
radioactivity has been developed by 
Corning Glass Works, Corning, N.Y. 

The glass is said to have a radio 
activity of less than 10 counts/min 
kg: most glasses in present use 
have a count of more than 175 
Composition of the new glass has 
not been revealed. 

Corning says the glass will be 
used to make bulbs, headers and 
other parts of photomultiplier tubes, 
a vital part of radiation measuring 
equipment. The glass will be offered 
in the form of bulbs and tubing in 
early 1961. KEY NO. 615 


Solid Film Lubricants 
Increase Tool Life 


Longer lasting tools for metal cut 
ting, spinning, stamping and draw 
ing operations are promised with the 
introduction of two new solid film 
lubricants. 

1. Lubricant for spinning 

Electrofilm, Inc., 7116 Laurel Can 
yon Blvd., North Hollywood, Calif. 
is marketing a solid film lubricant 
designed for metal spinning, die 
stamping and forming, tube bending 
and wire drawing. According to the 
producer, friction temperature of 
unheated spinning parts drops from 
125-155 F to 85-105 F when the 
lubricant is substituted for colloidal 
graphite lubricants. 

The lubricant, called 22-T, is eas- 
ily applied to tools, and can be 
washed off finished parts in warm 





FITTING THE MATERIAL 
TO THE APPLICATION 


No two rubbers are alike. Be sure that, 
when you design a rubber part, you 
specify precisely the type of rubber 
needed for the job involved. Garlock 
RUBBER will be glad to offer help, having had 
; 2 years of experience in the engineering 
in Design and production of molded and ex- 


Engineering ice die-cut, and metal bonded 


Natural Rubber—used where high ten- 
sile strength and resiliency are re- 
quired. Good air-aging properties. 
Resists dilute aqueous solutions. Ap- 
plications include automotive air 
springs, shock mounts, tubing. 


Styrene Butadiene Rubber—used where 
resistance to aging is important. Good 
abrasion, water resistance. Readily 
available, low cost. Applications in- 
clude weather stripping, pipe joint 
gaskets, bushings and grommets. 


Nitrile Rubber—extremely good oil and 
gas resistance . . . low solubility, low 
swelling, good tensile strength, excel- 
lent abrasion resistance. Used up to 
+250° F as oil seals, ‘‘O’’ Ring pack- 
ing, oil resistant parts. 

Neoprene Rubber— relatively unaffected 
by oxidation, weathering, ozone, sun- 
light, chemicals. Good resistance to 
abrasion, cutting, chipping. Applica- 
tions include bridge pads, flexible 
couplings, spark plug boots. 





Butyl Rubber—outstanding impermea- 
bility to gases, excellent dielectric 
properties, good resistance to tearing 
after aging. Unaffected by weather, 
ozone. Used as hydraulic seals, vibra- 
tion mountings. 

Garlock also offers a complete line of 
specialty rubbers to resist the higher 
temperatures and more reactive fluids 
introduced by modern industry and 
the jet age. 


GA RLO CC HK 


Further information may be obtained 
from your Garlock representative at 
the nearest of Garlock’s 26 sales 
offices throughout the U.S. and Can- 
ada. Or, write for Catalog AD-167, 
Garlock Inc., Palmyra, N. Y. 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


For more information, turn to Reader Service card, circle No. 362 
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rolls your 


ring troubles away — 


Closeup of ring rolling, showing edging roll and portion of ring. 


tdgewater =: Rings 


Your choice of diameter and cross-section —complete, modern rolling, heat- 
treating and machining facilities enable us to produce steel rings with precise 
accuracy ... in a large range of sizes and wide variety of cross-section shapes. 
Sizes are from 5 in. to 145 in. in diameter; shapes may be simple or complex. 
Edgewater rolling process minimizes finishing operations . . . provides rings of 
maximum strength, toughness and uniformity. 


Meeting your specifications —sena us your 
drawings. We can furnish rings to closest tolerances 
or recommend revisions that will give you the best 
combination of performance and economy. 


Edgewater Steel Company 


P. ©. Box 478, Dept. MDE Pittsburgh 30, Pa. 


For more information, turn to Reader Service card, circle No. 356 
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water. It is especially useful on 
stainless steel, aluminum, titanium 
and cold rolled steel. Composition 
has not been disclosed. KEY NO. 616 
2. Lubricant for cutting 

Molykote PVE is the name given 
to a new solid film lubricant intro- 
duced recently by Alpha-Molykote 
Corp., 65 Harvard Ave., Stamford, 
Conn. The producer says Molykote 
PVE has increased cutting tool life 
by as much as 300%. 

The lubricant is easy to apply and 
is said to be more wear resistant 
than phosphate and _ resin-bonded 
type coatings. It requires neither 
chemical nor mechanical surface pre- 
treatments such as phosphating or 
sandblasting. The lubricant dries in 
5 hr at room temperature to a tough, 
thin film. 

The lubricant is a two-part sys- 
tem: one package contains a disper- 
sion of fine particle-size molybde- 





Curved fiberglass panels—Flat 
fiberglass panels are being formed 
into the curved shapes shown above 
by a new process developed by Mold- 
ed Fiber Glass Sheet Co., 4401 Bene- 
fit Ave., Ashtabula, Ohio. Details as 
to how the method works have not 
been revealed. The developer says 
panels in any wall thickness can be 
permanently formed into a variety 
of shapes. The company is using the 
process for some proprietary prod- 
ucts and is also making it available 
for custom work. Typical parts that 
have been made include machine 
housings, containers and tanks. 

KEY NO. 617 








Baskets cast of HT high-nickel alloy 
give outstanding performance at 1700° F 


with remarkable combinations of prop- 


These baskets carry metal parts 
through a malleabilizing cycle of 45 to 
50 hours at 1600-1700° F. 

They're cast of Type HT* nickel- 
chromium-iron alloy to obtain excellent 
strength and ductility. These properties, 
combined with this high-nickel alloy’s 
outstanding resistance to oxidizing at- 
mospheres, result in long service life 
and dollar-saving economies. 


Type HT high-nickel alloy, with its 
heat resistance and good strength — with 
its casting ease and economy — proves 
time and time again to be an ideal 


choice for furnace baskets, trays and 
other load-bearing members used in 
heat treating furnaces. 


Wide range of alloys. Type HT alloy 
is just one of a family of five austenitic 
casting alloys available for heat treating 
service. Each —thanks to its high alloy 
content— provides outstanding resist- 
ance to thermal fatigue and most fur- 
nace atmospheres. 

In this family of high-nickel alloys, 
you'll find metals that provide good 
strength and long life at temperatures 
from 1200 to 2300° F. You'll find alloys 


erties— properties needed to withstand 
oxidizing and reducing environments and 
carburizing and nitriding atmospheres. 


Which heat-resisting alloy is best for 
your needs? You'll find the answer in 
the 72-page booklet, “Heat Resistant 
Castings, Corrosion Resistant Castings 
... Their Engineering Properties and 
Applications.” Write Inco for your copy 
today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
sik, New York 5, N. Y. 


*A.C.T. designation 


67 Wall Street 


INCO NICKEL 
NICKEL MAKES ALLOYS PERFORM BETTER LONGER 


For more information, turn to Reader Service card, circle No. 381 
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Boeing Airplane Company Photo 


NOW, PLUG-IN VERSATILITY 
WITH ANY TINIUS OLSEN UTM 


Take a closer look at the Portable XY Strip Chart Recorder in the right 
foreground. This versatile recording unit can be plugged into any one of the 
Tinius Olsen ElecSmatics equipped with suitable adapters in the quality con- 
trol mechanical test laboratory at Boeing Airplane Company, Seattle. Result 
—the inherent flexibility of a single XY Strip Chart Recorder can be employed 
when and where needed without a major investment in specialized testing 
machines. As desired, a series of tension, compression or various types of 
cycling tests can be recorded in rapid succession on the same chart, or tests 
made using an extended time base. In a matter of seconds, a general labo- 
ratory machine can be converted into a specialized research testing tool 

The unique utility of a plug-in XY Strip Chart Recorder is available for 
any Tinius Olsen ElecSmatic or Super ‘'L'’ UTM — new or installed regardless 
of capacity. Here is further proof that you get more for your testing machine 
dollar from Tinius Olsen. 


Write today for information 


TINIUS OLSEN 


d TESTING MACHINE COMPANY 


2010 EASTON ROAD ° WILLOW GROVE, PA. 


Trademark 
Reg. U.S. Pat. Of 


Testing and Balancing Machines 


For more information, turn to Reader Service card, circle No. 407 
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Alpha-Molykote Corp 


New lubricant is said to give a 
smooth, continuous surface on steel 
cutting tools such as those shown 


in the photo above. 


num disulfide powder in paste form; 
the other package contains reactive 
components in liquid form. The two 
parts are mixed and used in a con 
ventional paint spray gun. The de 
veloper says shelf life of the mixture 
is about one day. 

The new lubricant can be used 
over the temperature range —300 to 
600 F. It is unaffected by normal 
lubricating oils, solvents, cutting 
fluids and highly compounded gear 
oils. It is not designed for corrosion 
protection. After coating cutting 
tools, it is suggested that they he 
covered with a strippable plastics 
coating. KEY NO. 618 


Electrodes for Welding 
Aluminum, Alloy Steel 


Two new welding electrodes have 
been introduced recently. Both ele 
trodes can be used in all positions, 
including flat, vertical and horizon 
tal. One electrode is designed for 
use on low alloy steels and the othe: 
for aluminum. 

1. Electrode for steel 

The low alloy welding electrode 
has been added to a line of electrodes 
ivailable from Metal & Thermit 
Corp., Rahway, N. J. Called Murex 
Type 1013, it is designed for use on 
low alloy, high strength steels. It 
s particularly well suited for singl 
pass welds on SAE 4130 and other 
types of alloy steels where high 
strength is desired after heat treat 
ment, The producer says preheating 
is not necessary except in cases in 
volving highly restrained joints. 

The electrode is available in 12-i1 





A 


Seams 
dont 
show 


Beautiful fit, beautiful look, beautiful soft drink 
dispenser. Beautiful job of close tolerance molding 
by General American. Working from wooden pat- 
terns, General American engineers designed six 
individual moldings. The shrinkage of each sepa- 
rate part was calculated to the thousandths of an 
inch. General American made the tools with the 
same precision. 

Result—when this soft drink dispenser is assem- 


bled the seams are practically unnoticeable. In addi- 
tion, the selection of the proper plastic, combined 
with General American’s skill in molding, provides 
a product with very good luster, high impact 
properties, excellent stain resistance—and a reason- 
able price tag. 

If you have a part or product that could or should 
be made of plastics, consult General American. In 
plastics, it pays to plan with General American. 


in thts 6-ptece 
soft drink dispenser 


135 South 


ERAL AMERICAN TRANSPORTATION €O) 


or 


ete We 
’ nae 


For more information, turn to Reader Service card, circle No. 364 
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the 


lengths in 5/64 and 3/32-in. diam- 
eters, and in 14-in. lengths in 1/8 and 
5/32-in. diameters. KEY NO. 619 


to test 2. Electrode for aluminum 
All-State Welding Alloys Co., Inc., 


249-55 Ferris Ave., White Plains, 


N. Y. is marketing the flux-coated 
aluminum electrode for DC reverse 
polarity welding of aluminum sheet, 

plate and castings. The electrode, 


called Smoothcote No. 34, is said to 
give dense, spatter-free deposits at 


d nd low amperages. KEY NO. 620 


| Paints Improved with 
New Silicone Additives 
Better looking and easier-to-apply 


paints are said to result from the 
use of new silicone additives intro- 


hardness Bart a: 
Corp., Midland, Mich. 


The additives, called Syl-Ad, can 

be used in both air-dry and oven- 

Wilson TUKON bake type paints. They are supplied 
hardness tester in five different grades. 

No. 1 provides maximum control 

over pigments, and prevents floating, 


e Wilson TUKON testers make and measure extremely shallow flooding and silking. Paints contain- 
indentations. They are used, for example, by manufacturers of ing small amounts of the additive 
watches, hairsprings, needles and jewels. In laboratories, TUKON can be recoated without special sur 
instruments test individual crystals or microscopic particles. On face preparation. 
any job, they provide these important advantages: No. 2 is similar to Syl-Ad 1 but 
was developed for applications in 
Accuracy —Precision-built TUKON testers give consistently correct results. which economy is of great impor 
Loads are applied without friction or impact— Bausch & Lomb optical tance and recoatability is of no con- 


equipment is standard—vibration is closely controlled. 
cern, (continued on p 176) 


Long life—Simple design, rugged construction make TUKON testers as durable 
as a machine tool. 

Easy operation—Even an unskilled operator can get perfect readings after 
a short training period. 

Supplied complete—Special accessories for various sizes and shapes. 

A complete line of Wilson Rockwell instruments is available, including semi 
and fully automatic models 


Wilson “Brale" Diamond Penetrators Write for details-—Ask for Cat- 
alog RT-58. It gives complete 
informationon the Superficial 
microscopic inspection of each tester as well as on the full 
diamond assure perfect readings line of Wilson Rockwell 
hardness testers. 


Each diamond is cut to an exact 
shape. A comparator check and 


every time 


WILSON "ROCKWELL 
HARDNESS TESTERS (x 


Wilson Mechanical Instrument Division ; eliminated when Dow Corning’s sili- 
American Chain & Cable Company, Inc. cone additive No. 6 is added to ni- 
230-E Park Avenue, New York 17, New York . trocellulose automotive lacquer. 

For more information, turn to Reader Service card, circle No. 450 
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They make piston pins faster for less money 
with (ss) National Seamless Mechanical Tubing 


It takes plenty of machine time to drill and machine the holes in 6,500,000 piston pins a year. That’s 
what one major auto company* had to do. . . until the switch to USS National Seamless Steel 
Mechanical Tubing. By eliminating the need to drill holes in the bar stock, the company got rid 
of six chuckers formerly used for drilling, saved time as well as the power they consumed and the 
space they occupied. [] USS National Seamless Tubing has dimensional accuracy. It has no hard or 
soft spots. It’s made by people who know more about seamless tubing than any other manufacturer 
in the world. You can choose from a complete range of sizes and steel grades. Find out how USS 
National Seamless Mechanical Tubing can be most effectively applied to your designs. Contact your 


nearest National Tube Distributor soon. USS and National are registered trademarks 


*Name supplied on request 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Stee! Supply Division 
This mark tells you a product is made of modern, dependabie Stee! United States Steel Export Company, New York 


For more information, turn to Reader Service card, circle No. 401 








No. 6 is said to simplify applica- 
tion of lacquers and paints by im 
proving flow-out and leveling in dip 
a coating applications. It is also said 
BR to reduce orange peel in spray proc- 


CIRCUIT a 
No. 11 reduces the surface friction 
BREAKER of coatings and gives paints more 


surface slip. 

No. 16 is used to produce a variety 
of textures including hammer fin- 
ishes. The additive produces a fine 
grain texture when added to baking 











and air dry enamels. 

Dow Corning says the additives 
have proved useful in acrylic lac 
quers, acrylic baking enamels, alkyd 
melamine, long-oil soya alkyds, buty- 
rate lacquers, polyester resins ani 
vinyls. KEY NO. 621 





A PRODUCT OF 
THE BRYANT 
ELECTRIC CO 
BRIDGEPORT 2, 


Two-Part Epoxy Paste 





CONNECTICUT 
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Interchangeability, compactness and sturdiness are three features readily 
apparent in Bryant’s BR Circuit Breaker. The mounting dimensions 
make it interchangeable with five other makes; there are two breakers 
in the space formerly used for one; the mechanism is supported and 
enclosed by a husky metal frame and is completely independent of 
the insulating case 
Not so readily apparent is the “heart” of the BR Breaker. The all 
important thermal-magnetic ‘‘nerve center’ includes 
Time-delay controlled by the load bimetal (12) for overload 
protection . . . overload bends free end of bimetal to right 
disengaging trigger (17) from armature (18) causing contact 
arm (19) to open. 
Second bimetal (13) of the “force balance” type, providing en 
closure — ambient — compensation as load bimetal (12) 
bends to right with rising ambient temperature, compensating 
bimetal (13) bends left, removing pressure from (12) 
Magnet (20) reacts instantly by releasing trigger (17) at about 
1000% rating to limit fault current damage 
The load bimetal and the compensating bimetal are made of depend 
able Chace Thermostatic Bimetal. This dependability is born of two 
most important factors: 1. Uniformity that comes from the manufacture 
of precision bimetal, always made to specifications. 2. Experience 
Chace has specialized in one product—and one product only—for more 
than a third of a century. Manufacturers’ valuable names are safe 
on the outside with Chace Thermostatic Bimetal on the inside of their 
products 
SEND NOW FOR OUR NEW “INFORMATION BOOKLET!” It contains 
many well illustrated pages of general information and examples of 
successful applications of bimetal. 36 types of Chase Thermostatic 
Bimetal are available in coils, strips and completely fabricated elements 
of your design 


. W. M. CHACE Co. 
Thermostatic Bimetal 


1615 BEARD AVE., DETROIT 9, MICH. 


For more information, turn to Reader Service card, circle No. 342 
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Ren Shape is the name of a new, 
two-part epoxy paste that can be 
used as a substitute for plaster in 
making patterns. The material, avail- 
able from Ren Plastics, Inc., 5422 S. 
Cedar Rd., Lansing 9, Mich., can 
also be used for insulating and re- 
pairing pipes, smoothing areas be- 
fore painting, and patching boat 
hulls. 

The paste is easy to mix and ap- 
ply. It cures in 30 min. KEY NO. 622 


Stainless Steel Strip 
Is Extremely Flat 


“Machined quality” stainless ste¢ 
strip in widths up to 27 in. and in 
thicknesses up to 0.240 in. is being 
turned out on a new abrasive belt 
grinding line. The system was deve 
oped jointly by Wallingford Steel 
Co., Wallingford, Conn. and Beh 
Manning Co., Troy, N. Y. 

The equipment now in operation 
at Wallingford’s plant is said to hold 
thickness variations across the width 
of stainless steel strip to less than 
0.005 in. 

Strip expected to be used 
in aircraft, missiles 

A big use for the material will 
probably be aircraft and missile 
skins, Reason: the traditional crown 
in the center of stainless steel strip, 
left by all rolling methods, adds 














Alcoa puts the metal where you want it 


alloy 218. Yet, the new alloy is more economical because 


High-volume output and low cost 
were the twin objectives. That’s 
why Minneapolis-Honeywell de 
cided its new Process Pressure 
Transmitter must be housed in an 
aluminum die casting. 

The housing had to be explosion 
proof—for it would operate in Class 1, Group D, Division 
1 locations. This called for thick walls—especially so for 
die casting. Mating faces had to meet flush—metal to 
metal—without gaskets. 

These were stiff conditions—demanding a new applica 
tion of the die-casting process. 

Honeywell turned to Alcoa—the company with the 
most experience in the aluminum industry. 

Working closely with Honeywell, Alcoa development 
engineers designed a die casting that’s little short of stu- 
pendous. It’s made of Alcoa’s new high-strength, high 
elongation casting alloy 364, which has the properties of 


it is easier to cast. 

Hydrostatic tests proved that sand-cast prototypes 
withstand 500 psi, more than enough to assure that cast 
ings would withstand explosive pressures up to 125 psi 
Mating faces—as cast—meet with an integrity that elimi 
nates any need for a gasket. 

In castings as well as forgings, impacts, extrusions and 
screw machine parts, Alcoa puts the metal where you 
want it. Learn more about Alcoa’s ingenious solutions to 
difficult design problems—write to Aluminum Company 
of America, 909-M Alcoa Building, Pittsburgh 19, Pa 


For exciting drama watch ALCOA PRESENTS every Tuesday evening, ABC-TV 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


For more information, turn to Reader Service card, circle No. 464 
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another 
unique 


GRC die cast 


zinc alloy 
component 


this movable ‘hgaeeet’ element unit was 
cast-assembled in one operation 


GRC's unique patented INTERCAST method die casts multi- 
ple-part zinc-alloy units with moving elements in a single, 
automatic, time saving, money-saving operation . . . even 
continuously interlocked assemblies. Units leave the machine 
complete ... no trimming, no assembly, no machining needed. 
This INTERCAST technique is an ingenious refinement of 
GRC's exclusive method of small parts die casting—providing 
broad design latitude, close tolerances, economies in quanti- 
ties of 100,000 and more. 
Let GRC solve your problems. No size too small. 
Maximum length 134", maximum weight: '/2 oz. 
Send TODAY for samples, prices and fact- 
filled bulletin. 


World's Foremost >> (Ry 


Producer of 
Small Die Castings ; [Z 


GRIES REPRODUCER CORP. 
153 Beechwood Ave., New Rochelle, New York ° NEw Rochelle 3-8600 








For more information, turn to Reader Service card, circle No. 371 


Rhodium Plate 
Wont 
Curl,Crack 

or Peel! 





RHODEX 


produces compressively stressed deposits 


assuring crack-free, peel-free service. Here’s proof! The photograph demon- 
strates the high tensile stress of conventional rhodium electroplate and the 
CS of RHODEX. Dissolving the basic metal caused the conventional rhodium 
electroplate to disintegrate into small crystalline flakes. The Sel-Rex 
RHODEX electroplate remained unimpaired, and in a continuous film. 
RHODEX does not peel or crack regardless of thickness! Write for details. 


SEL-REX CORPORATION 


® NUTLEY 10, NEW JERSEY 
The world’s largest selling precious metal electroplating processses 


For more information, turn to Reader Service card, circle No. 426 
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costly pounds to aircraft. But Wal- 
lingford’s new equipment machines 
off the crown, leaving an extremely 
flat strip. 
How system works 

The grinding line, built by Hill 
Acme Co., Cleveland, consists of two 
vertical grinders running in tan- 
dem. The grinding medium is alumi- 
num oxide or silicon carbide resin- 
bonded abrasives. The abrasive belts 
grind in a flood of sulfur-chlorinated 
oil. Stainless steel strip is put under 
an endwise tension of 30,000 psi 
and is bent sharply as it approaches 
and leaves the grinding point. A 
solid steel roll forces the strip 
against the grinding belts by hy- 
draulic pressure. KEY NO. 623 


Thermoelectric Has 
Improved Properties 


The trend toward increasing use 
of thermoelectric devices for cooling 
and other applications may be accel- 
erated by the development of a new 
material that is said to be “one of 
the most efficient thermoelectric ma- 
terials yet developed.” 

The material, developed by J. H. 
Wernick of Bell Telephone Labora- 
tories, 463 West St., New York 14, 
is composed of the elements silver, 
antimony and tellurium. Its chemical 
designation is silver antimony tellu- 
ride. 

The new material has a very low 
thermal conductivity: 0.146 Btu/hr/ 





New thermoelectric is checked by 
J. H. Wernick (right) and R. Wolfe 
of Bell Telephone Laboratories. 





NO TANGLE-NOTCH COIL 


SMAp ot con 


PLACE ON PART 


Preformed No Tangle- 
Notch Coil Rings end wasted 


time in placing silver solder in 
position for brazing operations. 


Rings fit quickly and 
accurately on parts to be 
joined. Cut and try methods 
and resulting rejects are 
eliminated. Silver solder is 
actually metered to flow 
evenly — positive bond. 
Ring Diameters from 4” to 
12” — +.001. Wire Sizes 
020 to .093. 


NO 


Write for 16 , 
WASTE 4 booklet on better 


brazing. 


— 


PERECO 
ELECTRIC TUBE FURNACE 


with 
KANTHAL 
SUPER 
Elements 
* 











Operating 
Temperatures 
to 1600°C 


Right: Vertically mounted 
KANTHAL SUPER ele- 
ments develop operating 
temperatures to 1600°C 
in this Model MTKS 312 
vertical tube furnace. A 
3” 1.D. x 30” impervious 
Mullite tube provides 12” 
long hot zone. Vertical- 
This model MTKS-312 typifies Pereco's capabili- lift counterbalanced 
ties, based on years of specialized experience, a . 
to offer modifications of their line of standord loading column is manv- 
units for operating temperatures from 450°F to ally operated. Reactor 
5000°F; or to design a unit specifically to solve “‘package,”’ strip chart 
your problem. : 
recorder and controls are 


Write today for Pereco's recommendations to on separate panel. 
handle your laboratory, pilot plant or produc- 
tion furnace requirements. 





Pereny Equipment Co., Inc. 


LUCAS-MILHAUPT Engineering Ca. Dept. A, 893 Chambers Rd. 


5070 South Loke Drive, Cudahy, Wisconsin 


For more information, turn to Reader Service card, 


Columbus 12, Ohio 


circle No. 391 For more information, turn to Keader Service card, circle No. 412 


This 2-KW Sonogen® ultrasonic-cleaning installation was designed in 
collaboration with the Lycoming Division of Avco to handle the toughest 
jobs in the shop. Planned originally for close-tolerance gas-turbine parts 
whose complex geometry and heavy scale handicapped old-fashioned 
cleaning methods, it now works three shifts on air diffusers (photo 
and other difficult parts pre-selected for efficient Sonogen® cleaning. 
Repeated cycling in conventional cleaning baths failed to remove all 
scale, oxide and soil; now the fast, efficient scrubbing action of 
Sonogen® cleans every surface thoroughly without re-cycling / Your 
problem may be different from Lycoming’s, but the solution is probably 
the same — a Sonogen® ultrasonic-cleaning system engineered for your 
needs. Write today, giving us full details. 


Wp Since 1946 The Respected Name in Ultrasonics 


ULTRASONIC CORPORATION 
17 BROWN HOUSE ROAD, STAMFORD, CONN. 


For more information, turn to Reader Service card, circle No. 457 
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SCOTT MODEL LGP 
PRESSURE AGING OVEN 


Featuring 14 small-volume, seamless 
pressure cylinders encased in a solid 
aluminum block . . . the Scott Model 
LGP sets a new standard of safety 
and cleanliness for pressure aging 
tests of rubber, silicone and other 
elastomers. 

The Model LGP uses no liquid heat- 
ing medium — no danger of oil fires 
or explosions, no need for costly pro- 
tective barricades. Each pressure 
cylinder has precise-seating cap, 
separate purging valve, and blowout 
disc for fast, safe release of excess 
pressure 

No Contamination — Individual 
pressure stop cocks permit examina- 
tion and removal of test specimen 
without disturbing conditions in other 
pressure cylinders. Positively no 
migration or contamination from one 
pressure cylinder to another! All 
stainless steel construction (except 
blowout discs) eliminates metal con- 
tamination of test material. 

Easy Operation — Slight hand pres- 
sure opens or closes pressure cylinder 
cap. Thermo-control switch and suit- 
able insulation assure exact, uniform 
temperatures. Also, has over-riding 
thermo-switch for double protection. 
Scott automatic temperature re- 
corders are also available to guar- 
antee conformance with ASTM 
Methods of Test D-572 and D-454. 
Write for complete facts on Scott 
safety-designed Model LGP. Scott 
Testers, Inc., 65 Blackstone Street, 
Providence, Rhode Island. Tel: 
DExter 1-5650 (Area Code 401). 


SCOTT 
TESTERS 


sei eg 


For more information, circle No. 425 
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sq ft/ F/ft at room temperature, Its 
thermoelectric figure of merit (Z) 
is 1.75 x 10° per °F over the tem- 
perature range 400 to 900 F. This 
value is said to be the best yet ob- 
served for p-type semiconductors 
over the temperature range 400 to 
900 F. 

The materials most widely used in 
present-day thermoelectric devices, 
although inadequate for many pro 
posed applications, are lead telluride 
and bismuth telluride. The search 
for improved materials at Bell Lab- 
oratories centered on ternary inter- 
metallic semiconductor compounds, 
the best of which was silver anti 


mony telluride. 


Three Felt Tapes 


Three pressure-sensitive felt tapes 
are designed for sound deadening, 
cushioning, dust and moisture seal 
ing, and insulation. 

The tapes are marketed by Press 
tite Div., American-Marietta Co., 
39th and Chouteau Ave., St. Louis 
10, Mo. One is an untreated tape 
called No. 500, the second is an 
asphalt-treated tape called No. 505, 
and the third is a wax-impregnated, 
chromate-treated tape called No. 508. 

All three tapes are said to adhere 
to almost any clean surface and are 
easily applied by hand. KEY NO. 624 


Synthetic Mica Paper 
Useful up to 1800 F 


Pilot plant production of a new 
synthetic mica electrical insulation 
has been announced by Synthetic 
Mica Co., Div. of Mycalex Corp., 20 
Passaic Ave., Caldwell Township, 
N. J. The material, called Syntha 
mica 202, is designed for use at 
temperatures up to 1800 F., 

The synthetic mica paper is ex- 
pected to be used in high tempera 


PROPERTIES OF SYNTHAMICA 202 





Tensile Strength, psi 5000-10,000 
Dielectric Constant 3-4 
Dissipation Factor ).0005-0.0020 
Dielectric Strength, v/mil 600-1000 
Volume Resistivity, ohm-cm 5 x 1015 





ENGINEERING 


Example. 


.»- Of B&P capability 
to make lightweight 
metal assemblies for 
electronic equipment 


Designing and manufacturing 
products and assemblies of 
light metals is a highly spe- 
cialized field. Techniques un- 
known to production in other 
metals must be understood and 
new ones must be developed 
for unusual requirements. 

Because it has concentrated 
on light metal manufacturing 
for many years, Brooks and 
Perkins today has experience 
and capability unmatched by 
any other organization. 

The Nike-Hercules system 
magnesium cabinet shown 
above is just one example of 
B & P skill in maintaining 
close tolerances and optimum 
precision. Other products and 
assemblies designed and pro- 
duced by B & P include... 

* cooler plates * radar reflectors 
* communication equipment covers 
* radar reflector bases * equip- 
ment housings * tripods ® radar 
plotting equipment ® shelters 
* transit cases * gun fire control 
housings and turrets 
When you need lightweight 
products or assemblies for elec- 
tronic equipment, take 
advantage of B & P’s ex- 
perience and capability. 


BROOKS & PERKINS, INC. 
1916 W. Fort St., Detroit 16, Mich. 
Offices in Washington and New York 


61-T-2 = 
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PRECISION 
RUBBER 
PARTS 
SIMPLIFY 
SEAL DESIGN 


A WILBOW Precision-Molded 
Shaft Seal Collar is a key factor 
in the remarkable performance 
of Bell & Gossett Booster Pumps 


This pump is the heart of the new B & G wee 
Hydro-Fio Heating System built into many top- 

juality modern homes. Its unique impeller shaft seal 
pe rmits circulating oil lubrication . . . assures trouble-free, 
quiet operation. In developing this seal, Bell & Gossett 
engineers called on WILBOW to produce the precise 
molded-rubber shaft collar they needed 

WILBOW specializes in the development of molded 
rubber parts to meet specific design requirements and puts 
a full line of the newest synthetic, natural or silicone 
polymers at your service. Ask for our 


catalog to check the wide range of 
possibilities. Write to@ay. 


The WILLIAMS-BOWMAN RUBBER Co. 


1949 South S4th Avenue * Cicero 50, lilinois * (Chicago Suburb) 
M/rs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 


ducing rubber covered rolis, silicone rubber parts and bonding rubber to metal 


For more information, turn to Reader Service card, circle No. 449 
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USE THE NEW 


METLBOND 406 
today’s most advanced 
metal-fastening adhesive system 


METLBOND 406 is a large-area, one-component, low 
pressure, dry, epoxy-based adhesive system. METLBOND 
406 will bond similar or dissimilar metals faster, cheap 
er, better. No core or skin primer is required. And, since 
it releases no volatiles during cure, non-perforated sand- 
wich core can be used. In airframe fabrication, drastic 
reductions can be made on the chances of progressive 
moisture condensation within wing panels or control 
sections. For any structural metal-joining operation, use 
METLBOND 406 — the ‘“‘educated”’ adhesive. It can mea 
surably eut your fabrication costs 
Effective operating 
temp. range 430F to + 200F 
5500 psi 


| 
IMPORTANT Room temp. shear strength 
CHARACTERISTICS Room temp. peel strength 
OF METLBOND (in.-Ibs per 3-in. width) 125 
406 | 


A dual-purpose adhesive system which 
can be used to bond metal-to-metal, or 
core-to-skin with equ! effectiveness 


METLBOND 406 |S EASY TO USE. It cah be cut, placed 
in position, and cured with low pressure, at moderate 
temperatures. Since it is a non-supported system, there 
is no fabric carrier. Therefore, during cure, it flows 
goes where you want it! 





FILLETING ACTION OF 
METLBOND 406 


NARMCO - for 
high-performance materials. 


ral 














PTT TTT T | 


It fillets. clings, and 
seals off each cell wall 


NARMCO MATERIALS 
TELECOMPUTING 
CORPORATION 
600 Victoria Street, Costa Mesa, Calif. + Liberty 8-1144 * MAdison 6-7923 
'o SERVES THE NATION AND INDUSTRY WITH SYSTEMS AND SUB 


Subsidiary 


N | 
e 


SYSTEMS FOR CONTROLS, GUIDANCE, ELECTRONICS, TELEMETRY 
DATA ANALYSIS, AND THEIR INTEGRAL COMPONENTS 


For more information, turn to Reader Service card, circle No. 405 
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SICON 
PROTECTS 


even In 


OVENS 


Young Brothers Co., Cleveland, a leading 
manufacturer of industrial ovens for the 
metal decorating field, uses SICON finish 
to protect oven wickets. Printed metal 
sheets are oven-dried before being 
formed into signs, cans, etc. As they pass 
through the 100 ft. oven the Sicon-coated | 
wickets hold them in position as shown. 
SICON has proved most satisfactory be- 
cause it keeps wickets clean, rust-free, 
and unaffected by temperatures in the | 
400° - 600°F. range. Why not try SICON | 
on your product! Write Dept. L-1. 


Sicon’ 


Hi-Temperature Finish 


4y¥MIDLAND) 


For more information, circle No. 454 
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ture transformers, motors and capa 
citors. It is supplied in continuous 
strips 3 in. wide and in circular 
sheets up to 6 in. in dia, in thick 
nesses from 0.002 to 0.007 in. 

The producer says Synthamica 202 
is a pure mica crystallized from a 
melt of high purity chemicals in an 
electric furnace. The synthetic mica 
crystals are similar in structure t 
natural mica but have better heat 
KEY NO. 625 


resistance 


Process Primes, Seals 
Magnesium Castings 


A process that combines impreg- 
nation and paint-base coating of 
magnesium alloy castings in a single 
operation has been developed by Dow 
Metal Products Co., Div. of Dow 
Chemical Co., Midland, Mich. 

A magnesium casting sealed by the 


process is said to withstand air or 





Solid urethane parts — A new 
family of solid urethane elastomers, 
available in the form of sheets, tubes, 
rods and cast parts, can be com 
pounded to customer specifications 
for a variety of industrial and con- 
sumer applications. The developer, 
Armstrong Cork Co., Industrial Div., 
Lancaster, Pa., says that production 
of the urethane rubber parts is 
closely controlled so that such char- 
acteristics as high tensile strengt! 
and abrasion resistance can be com- 
bined with elasticity and resilience 
on a reproducible basis. KEY NO. 638 

i 
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No. 20 of a series 


Eastman 910 Adhesive 
solves another 
production bottleneck 


Sonotone Corporation, of Elmsford, 
N.Y., recently introduced its new Mode! 
“66” hearing aid. An all-transistor 
self-powered unit, the instrument can 


| amplify input sound intensity 10,000 


times, is no larger than a lump of sugar, 
weighs no more than a half-dollar 

More than 150 components are 
packed into this outstanding example 
of miniaturization 

In assembling the hearing aid, Sono- 
tone uses fast-setting, high-strength 
Eastman 910 Adhesive in more than a 
dozen joints involving a variety of 
materials: plastics, rubber and metal 

A thin, clear liquid, the adhesive 
flows into crevices without stringing or 
balling, sets in seconds with contact 
pressure. Assembly procedures are sim 


| plified. Critical space is conserved 


Eastman 910 Adhesive is making 
possible faster, more economical as 
sembly-line operations and new design 
approaches. It is ideal where extreme 
speed of setting is important, or where 
design requirements involve joining 
small surfaces, complex mechanical 
fasteners or heat-sensitive elements 

Eastman 910 Adhesive is used as it 
comes. No mixing, no heating. Simply 
spread the adhesive into a thin film 
between two surfaces. Light manual 
pressure triggers setting. With most 
materials strong bonds are made 


| within minutes. 


What production or design problems 
can this unique adhesive solve for you? 


Bonds Almost Instantly 
with Contact Pressure 
No Heat... 

No Catalyst... 


For a trial quantity (Y%-oz.) send five 
dollars to Armstrong Cork Co., Industrial 
Adhesives Div., 9112 Dunbar Street, Lan- 


| caster, Pa., or to Eastman Chemical 


Products, Inc., Chemicals Div., Dept. E-12, 
Kingsport, Tenn. (Not for drug use) 


| See Sweet’s 1960 Prod. Des. File, 7/E 


For more information, circle No. 354 





For Permanent Assembly! RO b+ C O 
of wire, cable, tubing, hose 


SUPPLIES THE 


BRIGHT 


ZINC MAKINGS 


Yfze) 2238377 
WEDGE LOCK BAND CLAMP... 


once locked, it’s got to be cut loose! Really perma- 
nent! Solid nylon. One size 
for diameters %” to 1%". 


Separate Mounting Tab 
... use only where and when 
needed. Can be pre-mounted 
for simplified planning. 
Solid nylon. 


Try them ... write for samples, prices, full information. 


fv //27 mi : 
“ Loy df COMPANY | As easy to use as a cocktail mix! Just add a little 


ROHCO Zinc Brightener to your conventional zinc 


5713 Northwest Highway * Chicago 46, ill. - ‘ 
eR a plating bath . . . and just that easy you get 
For more information, turn to Reader Service card, circle No. 447 bright chrome-like zinc at only Vo%/, more than 
the cost of ordinary zinc plating! 











PARAMOUNT | ROHCO 102 BARREL 


Die Custings For 3-D depth in a mirror-like finish. Exhibits 
AT WORK high covering power that puts substantial 
No. 5 of a Series . - ¢ 

thickness of deposit in recesses usually un- 
plated. Your customer will notice the differ- 


ence, too. 


ROHCO 503 
STILL OR BARREL 


Gives jewel-like bright zinc deposits with 
minimum effort or expense. Ideal for large 
RCA-Whirlpool Imperial Mark XIi Automatic Washer tanks or where one brightener is desired for 


PARAMOUNT — a mojor supplier sahara 


of die castings to Whirlpool Corpora- With the mounting demand for bright zinc plat- 


tion for 15 years ing why not spore yourself the trouble and ex- 
eta ae a ede pense of trial and error? Why not use ROHCO 
world, quality which stems from the rigid quali- i nett 
ty standards which Whirlpool demands that its Bright Zinc “makings” for consistent and depend- 
suppliers meet. able results? Call your ROHCO Representative, 
Paramount's engineering and production “know-how”, its ability to con- today! 
sistently meet Whirlpool’s exacting quality standards—as in these die castings 
for the RCA-Whirlpool liaperial Mark XII Automatic Washer—are the reasons 
why Paramount has consistently been one of Whirlpool’s major suppliers 
for 15 years. 
It Will Pay You To Look to Paramount... a Settewatite Gedigeietacoueence= 
If your product incorporates die castings or you're considering 


them—investigate Paramount's complete services. —~ ae R. O. HULL & COMPANY, INC. 


Three complete plants—two in St. Joseph, Mich., one in Seymour, Indiana 


SEND For “Designing for Die Casting” tf 1303 Parsons Court ° Rocky River 16, Ohio 


PARAMOUNT Sie Casting Co. y eames amet 


The RIGHT START . . . a BETTER FINISH 
{A subsidiory of TALON, INC.) ST. JOSEPH, MICHIGAN 


Pump Housing 


Gear Case Cover 





For more information, turn to Reader Service card, circle No. 410 For more information, turn to Reader Service card, circle No. 378 
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MORE BOUNCE 
TO THE MILLIGRAM 


PHOSPHOR 
BRONZE 


From .000125” thin to .010”, Somers 
Thinstrip phosphor bronze is pro- 
duced by a unique high-speed 
annealing process which provides a 
uniform fine grain structure. Thus, 
spring temper metal is produced with 
elongation up to five times that of 


coarse grain methods, making pos- | 


sible the forming of much - more 
intricate parts for many instrument 
and electro-mechanical applications. 
And Somers’ close control of grain 
size guarantees prolonged fatigue 
resistance unattainable through ordi- 
nary methods. 

Whatever your Thinstrip problems, 
in copper, copper alloys and stain- 
less steel from .010” down and 
nickel and nickel alloys from .020” 
down, write for the Somers confiden- 
tial data blank. No obligation, of 
course. 


FOR EXACTING STANDARDS ONLY 


Somers Brass Company, Ine. | 
108 BALDWIN AVE., WATERBURY, CONN. | 


For more information, circle No. 430 


water pressure of at least 40 psi 
and heating to at least 700 F. A 
sealed casting is also said to with- 
stand high humidity and weathering, 
and to be stable in hot engine oil 
and kerosene, 

The new process is a modification 
of Dow’s standard anodize treatment 
which provides a paint base but 
does not seal all of the porous areas 
of castings. The modification consists 
of allowing a dwell of 20 to 30 min 
at constant voltage at the end of the 
normal anodization period. 

During the dwell, anodization con- 
tinues primarily in the pores of the 
casting, sealing minute pores effec- 
tively, according to Dow. 

KEY NO. 626 


Other News... 


Metals 
> An improved bronze weatherstrip 
material is being marketed by Chase 
Brass & Copper Co., Waterbury 20, 
Conn. Chase says the improved 
weatherstrip is free of waves and 
buckles, and is uniform in color from 
one end of a coil to the other. 

KEY NO. 627 


Plastics 

> Extruded polycarbonate tubing is 
now available from Anchor Plastics 
Co. Inc., 36-36 36th St., Long Island 
City 6, N. Y. Diameters range from 
0.040 to 1% in. and wall thicknesses 
from 0.015 to 0.125 in. KEY NO. 628 


> A line of copper-clad, thin-film 
laminates for printed circuits is 
available from International Resist 
ance Co., Plastic Products Div., 401 
N. Broad St., Philadelphia 8. The 
company is supplying 1 or 2-0z cop- 
per bonded to Kel-F, Teflon FEP, 
TFE-glass cloth, polyethylene and 
polyester films. KEY NO. 629 


> Bunting Brass and Bronze Co., 715 
Spencer St., Toledo 1, Ohio has added 
nylon tubing, rods, tubular bars and 
plates to its line of bronze and alu 
minum parts. KEY NO. 630 


Rubber 

>» Polysulfide rubber-base sealants 
are now available in a variety of 
colors from Products Research Co., 
2919 Empire Ave., Burbank, Calif. 
The color hues are said to compare 
with recommended colors as speci- 
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(FEET) 


this was j 


from... 


ONE INCH THICK 


7075-T6 ALUMINUM PLATE FOR A 


SEAMLESS 
MISSILE SECTION 


Thicknesses up to 2” and diameters up 
to 170” are readily PHOENIXSPUN 
from high strength aluminum alloys, 
titanium, and exotic metals. Tolerances 
of plus or minus .005” are accurately 
maintained with this radically new and 
exclusive, heavy duty, powerspinning 
equipment. 

A wide range of conventional spinning 
requirements can also be produced 
economically by the various PHOENIX 
Metal Processing methods. 

If your metal forming project involves 
outer space, electronic, nuclear or gen 
eral industrial products contact us at 
once. To completely convince yourself, 


why not investigate the 
scope of our service Ad 
by a personal visit to = 
our plant? P| 
Write for information > 

fa | 


and new brochure. 





PHOENIXSPUN 
METAL PROCESSING 
PHOENIX PRODUCTS COMPANY 
4719 North 27th Street Milwaukee 9, Wis. 
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Now in the bands 


of all subscribers. .. 


1961 
MATERIALS SELECTOR 


| he year’s biggest boon to those time- 


pressed engineers, designers, and other 
technical men who select and specify en- 
gineering materials, forms and finishes! 


This MATERIALS SELECTOR is 


more than 70 pages bigger than last year’s 


new 


edition. 


All editorial in the MATERIALS 
SELECTOR are in data sheet form to pro- 
vide you with quick comparisons of prop- 


pages 


erties and applications of hundreds of 
forms and shapes; 
and finishes Keep the 


SELECTOR on ref- 


You'll find it a real time saver. 


metals; non-metallics: 
coatings. 


desk for ready 


and 
your 


erence, 


The MATERIALS SELECTOR is available 


to Materials in Design Engineering sub- 


scribers only. 


A Reinhold Publication 
Materials In Design Engineering 
430 Park Avenue + New York 22, N. Y. 


in chucking irregular workpieces 


This CERROTECHNICS application is a quick and simple 
method of making chuck jaws for irregular workpieces by 
casting CERROMATRIX® against the workpiece. The re- 


sult is an accurately fitting pair of jaws. 





CERROTECHNICS is 
low-temperature-melting CERRO* ALLOYS to 
expedite many industrial operations. 


*T.M. Cerro de Pasco the practice of using 


| Corporation 


| &D 


| CERRO DE PASCO SALES CORPORATION 


312 PARK AVENUE, NEW YORK 22, N. Y. 











Ask for further information. 
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dvailatle NOW 


SOMETHING NEW 
IN EXPANDED METAL 


-MIcROMESH 


+> fine mesh sizes to close tolerances 
@ special materials including precious metals 


















































New MICROMESH, with carefully controlled 
“screen density’’, weight per unit area and thick- 
ness, is solving old design problems in the 
chemical processing, electronic and general 
manufacturing industries. Send for the new 
MICROMESH data folder and see how this new 
kind of expanded metal can meet your needs—at 
surprisingly low cost. Write today! 


DESIGNERS 
METAL 
DIVISION 


of Southern Electric, Inc. 


8701 S. Greenwood Ave., Chicago 19, Ill. 





Manufacturers of Micromesh, Duromesh and Decromesh expanded metals 


For more information, turn to Reader Service card, circle No. 349 
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HIGH FREQUENCY 
INDUCTION 


Lepel induction 
heating equipment represents 
the most advanced th 
1 of electronic: the n 
| and efficient 
developed for numer 
applications. You 
samples 0 
Vur engineer 
turn the completed 
and recommendati 
r obligations 


ought 


TYPICAL INDUCTION 
HEATING APPLICATIONS 





ano & 000 








——————— 


Punch Heads Selectively 
Tempered 


Diagram shows arrangement tor se- 
lectively tempering heads of y 
steel punches. The use of a combina 
tion type solenoid and pancake 
duction coil reduces hardness from 
Re 55/56 to Re 41/44, improving 
resistance to brittle fracture at the 
head of the punch. In this case a 
heating cycle of 55 seconds provides 
uniform tempering. A multiple po 
tion fixture, processing 4 pieces at 
one time, speeds up production 


“Ceame tee §=© Heating 

’ Non-Conducting 
Materials 
To High 


Temperatures 


nia «J 


©000000000- 
some 


Qoo00000000 





e 


Labo t analyses trequentiy re 
quire heating of non-conducting 
materials to temperatures of 3,000 
to 3,500° F 
atmosphere. This can be accomplis 
ed by induction heating with the aid 
of a metal susceptor. Diagram shows 


vacuum or special 


the tusion of mica sampies in an alu 

crucible, using molybdenum 

ptor. A ceramic tube surround 

ing the 

fusion in a vacuum. The molybdenum 

susceptor is heated by induction, 

which in turn, heats the crucible by 
radiation 


ssceptor isolates the work for 


WRITE FOR NEW LEPEL CATALOG 
Electronic Tube Generators from 1 Kw to 100 Kw 
* Spark Gap Converters from 2 Kw to 30 Kw 


VA L HIGH FREQUENCY 
&APLL | ABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77, N.Y 


For more information, circle No. 389 
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fied by the Porcelain Enamel Inst 
for curtain wall installations. 
KEY NO. 631 


> A line of Viton rubber molding 
compounds reinforced with asbestos, 
glass or ceramic fibers has been in- 
troduced by Rogers Corp., Rogers, 
Conn. The reinforced Viton rubber 
is supplied in the form of o-rings, 
seals and other molded shapes. 

KEY NO. 632 


Other nonmetallics 
> A new thermoelectric material, 
gadolinium selenide, has been devel 
oped by Nuclear Corp. of America, 
Research Chemicals Div., P. 0. Box 
431, 170 W. Providencia Blvd., Bur- 
bank, Calif. The material is said to 
have excellent thermoelectric proper- 
ties and good heat resistance. 

KEY NO. 633 


» A three-toned upholstery material 
called Tarrytown Naugaweave has 
been introduced by U. S. Rubber Co., 
Textile Div., 1230 Avenue of the 
Americas, New York 20. It is made 
in ten base colors with two contrast- 
ing tones in each. KEY NO. 634 


> Fluoro Glide is the name of a new 
spray-applied dry film lubricant in- 
troduced recently by Chemplast Inc., 
East Newark, N. J. The lubricant 


is a colloidal form of TFE resin. It 
is recommended for lubricating the 
sliding parts of laboratory instru- 
ments, glass stopcocks and tapered 
joints. KEY NO. 635 


Finishes 

> A new plastics coating has been 
designed for use on metal and non- 
metallic products exposed to acid 
and other corrosive fumes at high 
temperatures. The coating, called 
Sakaphen, is available from Ameri- 
can Sakaphen Corp., 50 Cutter Mill 
Rd., Great Neck, N. Y. Composition 
has not been disclosed. KEY NO. 636 


> Lehigh Chemical Co.’s Industrial 
Lubricants Div., Chestertown, Md. 
is marketing a water-base rust pre- 
ventive designed especially for use 
on metal products that are stored 
indoors. The product, called Anderol 
L-536, can be sprayed, dipped or 
brushed on machine tools, molds, and 
dies. KEY NO. 637 


A VERSATILE METAL 


INDIUM a high performance 
bearing metal increases strength and 
hardness of bearing. It improves significantly 
resistance to corrosion by acid from lubricating oils 
and permits bearing surface to retain oil film 
better. Where high oil temperatures are en 
countered, it exhibits longer bearing life 


The high anti-seizure properties of lead 
indium bearings make them ideal for heavy or 
high speed service where dependability and long 
life are essential. These bearings are now used 
in most European cars and in many aircraft and 
diesel engines in both Europe and North America 


INDIUM @ constituent for low 
melting-point alloys Wood's metal plus 
19% Indium melts at 117°F. Such alloys can be 
used for foundry patterns, fusible safety links 
and plugs and many other applications 


INDIUM a solder material 
hidium wets most metals and non-metals making 
it and many of its alloys a specialized solder for 
many applications, including glass-to-glass or 
glass to-metal seals. 


Cominco produces TADANAC Brand INDIUM in a variety of shapes including ingots 
plates, wire and ribbon. Standard Grade Indium is 99.97% pure. Can its special qualities be 
of use to you? Inquiries are invited regarding the application of this versatile metal to your 
needs. Send for our brochure TADANAC Brand INDIUM 


COMINCO 


THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA LIMITED 
215 ST. JAMES ST. W., MONTREAL 1, QUEBEC, CANADA + PHONE AVenve 8-3103 


o1s9 
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Johns-Manville Corp. 
Agency—Cunnincuam & Watsn Inc. 


*Kennametal, Inc. ... 
Agenc y—Ketcuum, ‘MacLzop & Grove, 
Inc. 


Lancaster Glass Corp. 
Agency—Howarp Swink ADVERTISING 
Acency, Inc, 
*Latrobe Steei Co. .. 
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Government Puts Future 


of Materials 
in Universities’ Hands 


Around the middle of this year the govern- 
ment’s Advanced Research Projects Agency 
awarded unprecedented long-term contracts to 
three universities to undertake basic materials 
research. Perhaps no other single action in recent 
years will have a greater or more far-reaching 
effect on the future of the materials field. For 
with the issuing of these contracts, the govern- 
ment has given notice that it will be the major 
sponsor and financial supporter of basic materials 
research in this country for a long time to come 
Also, this support is now the main hope for 
stimulating a much-needed increase in our supply 
of materials scientists and engineers. 

Briefly, under the new plan the Dept. of 
Defense and several other government agencies 
will donate $20,000,000 each year to a number 
of universities to do fundamental research in 
materials. A sizable portion of the money will be 
used to establish interdisciplinary laboratories 
where graduate students and professors in phys 
ics, chemistry, metallurgy and mechanics will 
work together on materials problems. 


This government support is needed 

ew people will argue any longer that this 
large-scale support of fundamental materials 
research by the government is not necessary. To 
the contrary, a great many have wondered why 
it has taken so long for the government to make 
inis dex ISloOili, 

For, as is the case in other areas such as 
the atomic energy field, fundamental materials 
research cannot be adequately supported by pri- 
vate enterprise. The cost is too great, and the 
commercial pay-off is too uncertain and too long 
in coming. Even industry-wide, cooperative asso- 
clations must place their major emphasis on 
applied rather than basic research. And likewise, 
the universities, where basic research is supposed 
¢o flourish, have diverted many of their facilities 

nd talents to the more lucrative business of 
pplied research for industry. 

So, it is only through substantial govern- 
ent support that we will be able to make signi- 
ant advances in basic materials science. 

Central institute idea rejected 

Of no less importance than the decision to 
provide large-scale materials research support, 
was the government’s decision to organize and 
carry out the research programs within the 
framework of our universities. Much thought 
and discussion by many qualified materials men 
in and out of government went into this decision 


by H. R. Clauser 
Editor 


The fundamental question they faced was: how 
can government-financed research be performed 
most efficiently and with maximum freedom and 
minimum supervision from the government? 

Some felt that the most expeditious ap- 
proach would be to either expand existing gov- 
ernment facilities or establish new federal 
materials research institutes. The latter has been 
the Russian approach, and it cannot be denied 
that their materials progress has been impres- 
sive. Likewise, government establishments in 
this country, such as the National Bureau of 
Standards, have an enviable record in fundamen- 
tal research 
Now it’s up to the universities 

Nevertheless, it was the majority opinion 
that the institute system would not provide the 
best climate for independent and individual 
creative enterprise. As J. R. Townsend, special 
assistant to the director of defense research and 
engineering, recently put it: “We felt that the 
solution was to open an opportunity for various 
colleges or universities to put forward plans of 
their own for ways in which the intellectual 
activity on the campus, at the highest possible 
level, could be merged in a sort of cross-fertiliza- 
tion process by which chemists, physicists, nu- 
clear physicists, mathematicians, metallurgists 
and others all could join forces and bring to bear 
their own special knowledges and academic dis- 
ciplines on problems of joint concern. Graduate 
colleges of materials science would emerge out 
of the free creative talents of the college 
campus 

Thus, our course in basic materials research 
on a national level has been set. Success or fail- 
ure is now largely in the laps of our universities. 
We are hopeful that they will succeed. 
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CELANESE TECHNICAL SERVICE 
How to put more experts on your team without extra cost 


Celanese has the technical experts who can help you get the most out of plastic materials at any stage from design 
to final product testing. Here’s a rundown on the technical services Celanese can provide with respect to molding 


DESIGN CONSULTATION 
In the final stages of a design, you can call on Technical 
Service to review the design from the standpoint of molding 
technology. At this point it is possible to forestall problems of 
moldability and strengthen critical points by simple means 
such as changing a radius—without affecting basic design 

ASSISTANCE WITH MOLD DESIGN 

Celanese Technical Service is prepared to review mold de 
signs and offer recommendations. This includes mold cooling 
gate location, sizes of gates and runners, etc. It’s surprising 
how much a slight variation from optimum in mold design can 
affect the quality of the molded piece. Form retention, surface 
quality, freedom from warping and sinks, demand a precise 
knowledge of the geometries involved as well as of the 
materials 

MATERIAL SELECTION 


Literally dozens of basic formulations of the Celanese plastics 
exist, and new formulations are possible to meet the needs of 
molders. They vary in melt index, flow temperatures, molding 
properties, and end-use properties. Often, formulations are 


RUGGED. 
ECONOMICAL 


MOLDINGS 
ARE MADE*OF 
CELANESE 
FORTIFLEX 


SEND FOR THE NEW FORTIFLEX DESIGN 
BROCHURE. Gives detailed property and ap- 
plication data on Fortiflex and many sugges- 
tions for its use in industrial design. Shows 
Fortiflex Plastic used to make injection mold- 
ings, blow moldings, high-tensile filaments. 
Write today! Celanese® Fortiflex® Forticel® 


PLASTICS and RESINS 


For more information, turn to Reader Service Card, circle No. 340 


available for special needs, such as flame retardant or light 
stabilized properties. Here Celanese technical assistance is 
invaluable in coming up with formulation recommendations 
that will be most suitable for your product 


EQUIPMENT AND ITS ADAPTATION 


Celanese Technical Service will be glad to discuss your equip 
ment requirements or needed mcdifications. For example, you 


ment, or cooling processes, or the details of molding machinery 


PILOT MOLDING SUPERVISION 


Celanese technical experts will help you supervise the first run 

f material. If material difficulties arise at the molding trials 
they will make suggestions for changes and cooperate with 
you on additional trials. If you desire, they will send samples 
of the molded parts to Celanese Service Laboratories for evalu- 
ation. 


This service is available to you now. It can help you avoid 
pitfalls and save you time and money. For further information, 
check the coupon. 


te 


INER FOR VAPORIZER 


CELANESE POLYMER COMPANY, a Division of Celanese Corporation 
of America, Dept. 102-L, 744 Broad St., Newark 2, N. J. 

In Canada: Canadian Chemical.Company, Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., N. ¥. 16 
() Please send me “Designing with Fortiflex” 

[) Please get in touch with me regarding Technical Service 


Name 





Title Company 








Address. 























Here’s where your “MAXIMUM 
TUBE LIFE PER DOLLAR” begins 


If dollars didn’t count, it wouldn’t be too hard to buy 
steel tubing to stand up to pressure or corrosion, or 
any other conditions. Doing it economically is another 
thing. That’s what the men above are making possible. 
They’re working with the hot tensile testing ma- 
chine in The Timken Company’s modern Metallurgical 
Research Center—testing steel under increasing loads 
(as high as 60 tons) at high temperature, until rupture 
occurs. It’s just one way we pre-test steels to determine 
their performance in high temperature applications. 
Another assurance that you will get Timken® seamless 
steel pressure tubing having just the right analysis for 
your job. The one that will give you the best possible 
tube life per dollar. 
When you buy Timken steel you get: 1) Quality that's 
uniform from heat to heat, tube to tube, order to order— 
targeted to your end use. 2) Service from the experts in 


speciality steels. 3) Over 40 years experience in solving 
tough steel problems. 

Timken high temperature steel tubes are available in 
all stainless and alloy grades in sizes up to 11” O.D. 
by 3%” wall. And Timken Company steel experts are 
always ready to help you select the one tube steel 
analysis that will give you maximum tube life per dollar. 
Call or write: The Timken Roller Bearing Company, 


Steel and Tube 

Division, Canton TIM KE N 
Fine 
Alloy 


6, Ohio. Cable: 
“TIMROSCO”, 
Makers of Tapered 
Roller Bearings, 
Fine Alloy Steel 
and Removable 
Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 


For more information, turn to Reader Service card, circle No. 440 











